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FOREWORD 


Mosquitoes  have  generally  been  credited  as  the  worst  pests  of 
man  and  animals,  but  ticks,  in  spite  of  their  lack  of  wings,  could 
truly  be  considered  to  run  them  a  close  second  both  as  pests  and  as 
vectors  of  an  even  wider  variety  of  diseases  of  man  and  animals. 
Because  of  the  varied  habits  of  different  species  of  ticks,  of  first 
importance  to  an  understanding  of  the  problems  they  create  is  an  ac¬ 
curate  knowledge  of  their  taxonony  and  biology. 

Anong  the  continents,  Africa  in  particular  is  biirdened  with 
more  than  its  share  of  species.  This  first  in  a  series  of  volumes, 
with  emphasis  on  the  Sudanese  tick  faiuia,  will  provide  the  basic 
systematic  and  biological  information  that  can  safely  be  said  to 
bear  in  a  major  way  on  the  entire  continent.  Many  of  these  species 
occvir  far  beyond  the  region  under  discvission. 

It  will  be  evident  to  the  specialized  reader  that  the  author 
not  only  has  a  scholarly  command  of  the  pertinent  literature  based 
on  exhaustive  library  work  and  liaison  with  competent  authorities , 
but  an  unusual  field  experience  of  personal  collecting  in  Africa 
and  elsewhere  in  the  world.  More  than  this,  he  has  been  able  to 
straighten  out  a  number  of  knotty  problems,  particularly  in  the 
genera  Argas ,  Ornithodoros ,  Haemaphysalis ,  and  Hyalomma,  which  con¬ 
tain  important  disease  carrying  species,  through  study  of  his  own 
and  of  various  museums*  extensive  collections.  This  expansion  of 
our  knowledge  of  African  ticks  will  be  a  major  contribution,  and 
provide  authoritative  reference  work  for  years  to  come.  For  exam¬ 
ple,  here  for  the  first  time  is  brought  together  the  extensive 
literature  on  Ornithodoros  moubata,  the  relapsing  fever  tick,  noto¬ 
rious  since  Livingstone ^s~  vividly  described,  evil  encounters  with 
it  in  the  Congo, 

Host  of  the  important  species  of  African  ticks  are  found  in  the 
Sudan.  The  few  that’ are  not,  pl\is  such  aspects  as  relationships  to 
disease,  will  be  treated  in  companion  volumes  to  follow  so  that  the 
future  student  of  any  phase  of  the  entire  continental  tick  fauna 
will  undubitably  resort  to  these  elegant  contributions  as  his  major 
reference. 
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INTRODUCTION 


OBJECT  AM)  SCOPE  ^  THIS  AND  RELATED  PROJECTS 

The  primary  objective  of  Volume  I  of  this  series  of  studies 
is  to  present  our  research  on  Sudanese  ticks,  including  a  critical 
survey  of  published  worldwide  information  concerning  each  species. 
This  hsis  been  attempted  with  reference  to;  (a)  distribution  in  the 
Sudan  and  elsewhere,  (b)  hosts,  (c)  biology,  and  (d)  identifies- 
tion.  The  secondary  objective  is  to  provide  a  sviitable  background 
for  subsequent  volumes  presently  in  preparation.  These  studies 
will  include  all  economically  important  tick  species  of  Africa  and 
all  diseases  and  injuries  associated  with  them. 

The  present  report  is  intended  to  serve  the  tyro  and  specialist 
alike,  and  should  provide  a  sound  source  of  information  for  those 
who  compile  textbooks  and  review  literatvire.  Special  attention  is 
invited  to  the  introductory  paragraphs  in  section  IV,  pages  43  to 
47  ,  in  which  presentation  methods  and  handling  of  data  are  eluci¬ 
dated,  and  to  the  fact  that  mention  of  disease  relations  herein 
are  merely  cross-referencing  for  subsequent  volumes. 

It  should  be  stressed  that  most  tick  species  of  known  or  poteru 
tial  medical  or  veterinary  importance  of  the  Ethiopian  Faxmal  Region 
(see  Figure  l)  are  found  in  the  Sudan  and  are  treated  in  the  present 
report.  Those  few  species  that  do  not  occur  in  the  Sudan  will  be 
treated  in  a  forthcoming  volvims,  entitled  '“The  Economically  Important 
Ticks  of  Africa.**  Therefore,  pertinent  facts  concerning  all  known 
species  of  medical  and  veterinary  import^ce  of  continental  Africa 
will  be  included  in  these  two  reports.  Also  included  in  the  forth¬ 
coming  volume  will  be  maps  of  the  distribution  of  each  species  in 
the  Sudan,  as  well  as  in  other  African  regions  and  elsewhere  in  the 
world.  Subsequent  volumes  will  be  entitled:  '"Human  Tick-Borne 
Diseeises  and  Injuries  in  the  Ethiopian  Faunal  Regiori"  and  "'The 
Biological  Relationships  of  African  Ticks  and  Veterinary  Diseases.'" 
Since  a  year  or  more  will  probably  elapse  between  the  publication 
of  each  volume,  additional  material  concerning  species  previously 
treated  will  be  presented  in  each  new  section  in  an  effort  to  bring 
the  pertinent  information  upt- to-date. 
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The  primary  purpose  of  the  report  on  veterinary  diseases, 
mentioned  above,  is  to  present  the  biological  relationships  of 
ticks  to  these  diseases  in  order  to  provide  a  better  working 
knowledge  for  basic  research  in  htiman  diseases.  It  is  also  in¬ 
tended  that  this  section  will  be  of  use  to  veterinarians  in  the 
area  concerned. 

Possibly  one  of  the  greatest  general  criticisms  of  contem¬ 
porary  literature  on  African  ticks  is  that  the  reader  obtains  the 
impression  that  specialists*  knowledge  is  usiially  more  or  less 
complete  with  respect  to  identification,  biology,  hosts,  and  dis¬ 
tribution.  When  first  considering  the  study  of  African  ticks,  I 
was  told  by  several  scientists  that  these  parasites  were  so  well 
known  and  so  easily  Identified  that  there  would  be  little  to  do 
that  coiild  not  be  accomplished  in  short  order  J  Quite  the  contrary 
proved  to  be  true;  and  it  was  soon  realized  how  much  specialized 
and  practical  information  on  African  ticks  is  lacking.  The  best 
expectation  for  this  undertaking  is  that  the  nvunerous  indications 
for  existing  queries,  problems,  and  lacunae  in  our  information  on 
African  ticks  will  stimulate  readers  to  seek  out  additional  data. 
It  is  also  hoped  that  this  work  will  provide  a  visefvil  body  of 
information  for  authors  of  textbooks  and  teaching  manuals.  To¬ 
wards  these  ends,  every  effort  has  been  made  to  present  and  re¬ 
view  data  as  correctly  as  possible.  Should  errors  occur,  it  will 
be  appreciated  if  readers  call  them  to  it^  attention  for  inclusion 
in  errata  in  subsequent  volxmes. 


HISTORY  ^  THIS  PROJECT 

This  project  commenced  in  1948  with  a  small  tick  collection 
made  mostly  in  Equatoria  Province  of  the  Svidan,  and  also  in  other 
parts  of  East  Africa  and  Kiadagascar,  I  was,  at  that  time,  a 
member  of  the  Naval  Medical  Science  Group  accompanying  the  Uni¬ 
versity  of  California  African  Expedition,  Subsequently,  between 
October  1949  and  April  1950,  when  assigned  by  NAl»3iU-3  to  Torit, 
in  Equatoria  Province,  for  stxjdy  of  elephant  shrew  malaria 
(Hoogstraal,  Huff,  and  Lawless  1950,  Hoogstraal  1950, 1951, 1953A, 
1955A),  a  larger  tick  collection  was  accumulated.  This  was  as¬ 
sembled,  however,  chiefly  as  an  avocational  pursviit. 
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Upon  the  return  of  our  party  to  Cairo  in  1950,  study  of  these 
collections  comnenced.  During  the  course  of  the  literature  review 
necessary  for  this  work,  it  became  apparent  that  much  data  was  so 
scattered  as  to  be  of  little  use,  that  a  certain  amount  of  earlier 
inaccuracy  or  vagueness  was  frequently  uncritically  quoted  eind  re¬ 
ported,  and  that  our  specimen  material  contributed  no  little  amoiint 
of  new  information  on  African  ticks.  Interestingly  enough,  though 
much  new  data  were  obtained,  only  two  completely  undescribed  spe¬ 
cies  and  a  few  previously  erroneously  recognized  species  were  in¬ 
cluded  in  the  collection.  This  would  indicate  that  the  skeleton 
of  knowledge  of  East  African  ticks  is  rather  complete  but  that  the 
covering  body  of  supporting  data  is  still  much  in  need  of  develop¬ 
ment. 


In  the  light  of  these  observations,  it  was  decided  to  add  a 
literature  survey  to  the  Sudan  tick  report  and  to  commence  the  re¬ 
view  of  African  tick-borne  diseases.  This  latter  report  is  an 
outgrowth  of  attempts  to  find  details  of  African  tick-borne  diseases 
in  current  textbooks  on  medical  entomology.  Suffice  it  to  say  that 
the  study  of  these  textbooks  was  most  disappointing  with  respect 
to  accuracy,  weight  of  controversial  information,  and  evaluation 
of  important  factors  in  relation  to  each  disease. 

In  order  to  make  the  already-available  tick  collection  more 
broadly  representative  of  the  overall  composition  of  the  local 
tick  favma,  a  collecting  trip  in  the  Sudan  was  undertaken  during 
December  1951  swid  January  1952.  The  Sudan  Government  collections 
at  Wad  Medani  were  also  stiidied,  and  additional  information  on 
tick  distribution  in  the  Siidan  was  incorporated  into  the  present 
report.  At  the  same  time,  the  Sudan  Veterinary  Service  requested 
its  staff  in  various  Provinces  to  collect  and  send  specimens  for 
determination.  These  latter  collections  added  valuable  data  on 
distribution  of  ticks  infesting  domestic  animals,  which  are  often 
also  those  most  important  in  relation  to  human  diseeises.  Subset 
quently,  other  collections  were  also  identified  for  the  Sudan 
National  Museum  and  for  Gordon  College,  Khartoum,  and  their  data 
recorded. 

During  the  course  of  these  stiidies,  a  nximber  of  taxonomic 
problems,  backgroxmd  questions,  and  literature-evaluation  uncer¬ 
tainties  have  arisen.  Opinions  of  specialists  in  various  parts 
of  the  world  have  been  widely  solicited  in  order  to  settle  these 
matters  so  far  as  possible. 
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The  magnificent  tick  collection  in  the  British  Museum  (Natural 
History)  was  studied  during  the  summers  of  1951  and  1952  and  early 
in  1955  further  to  Investigate  taxonomic  problems  and  to  extract 
pertinent  unpublished  data  (Hoogstraal  1954C).  African  collections 
have  also  been  identified  for  the  Chicago  Natural  History  Museum, 
Museum  of  Comparative  Zo'filogy  at  Harvard  University,  and  several 
other  institutions.  During  the  summer  of  1952,  visits  were  made 
to  the  following  institutions  for  the  purpose  of  checking  and  ac¬ 
quiring  information;  Museum  of  Comparative  Zoology,  United  States 
National.  Museiim,  and  Rocky  Movintain  Laboratory  at  Hamilton,  I'bntana. 

Another  visit  to  Equatoria,  BaJir  El  Ghaaal,  Blue  Nile,  and 
Khartoum  Provinces  was  made  in  November  and  December  of  1952  to 
search  for  Ornithodoros  ticks  and  to  collect  living  ticks  and  human 
blood  sera  for  comparative  virus  and  rickettsial  investigations. 

In  February  of  1953,  I  visited  the  Sudaui  Veterinary  Servicers  "'Jur 
Narrows  game  eviction  project'"  in  the  GaluaL-Nyang  forest  area  of 
Bahr  El  Ghazal  Province  and  obtained  a  number  of  valuable  records 
from  this  area. 

During  the  winter  of  1954-1955,  I  was  fortunate  to  be  able  to 
visit  a  number  of  institutions  for  final  studies  and  conferences  in 
connection  with  the  preparation  of  this  report.  Chief  among  these 
were;  The  Rocl<y  Mountain  Laboratory;  Camp  Dietrick,  ILaryland; 

Animal  Parasite  Laboratory  of  the  United  States  Department  of  Agri— 
cTilture  at  Beltsville;  Zoology  Department  of  the  University  of  Mary¬ 
land;  United  States  National  Ikiseum;  Bureau  of  Medicine  and  Sxargery 
of  the  Navy  Department  at  Washington,  D.C.;  British  Museum  (Natural 
History);  London  School  of  Hygiene  and  Tropical  Medicine;  King's 
College  of  the  University  of  London;  and  Tring  Museum. 

At  various  times  throughout  this  period  of  study  I  have  been 
privileged  by  the  United  States  Navy  to  visit  other  areas  for  ob¬ 
taining  comparative  materials  for  this  study.  In  addition  to  ex^ 
tensive  searching  in  Egypt,  including  Sinai  and  the  Sudan  frontier, 
trips  for  this  purpose  have  been  iindertaken  in  Kenya,  Uganda,  Tanga¬ 
nyika,  Belgian  Congo,  Eritrea,  French  Somaliland,  Yemen,  and  Turkey. 
A  U.S.  Navy-Smithsonian  Institution  collaborative  project  is  at 
present  underway  in  Libya. 

A  brief  preliminary  report  of  this  work  has  been  published 
(Hoogstraal  1954B)  and  three  new  species  found  in  the  Sudan  during 
this  survey  have  been  described  (Hoogstraal  1955B,1956A,  ). 
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I.  WEST  AFRICAN  SUBREGION 


A—  Guinean  Forest  Province 

1,  Upper  Guinea  Forest  District  2.  Lower  Gvdnea  Forest  District 
B._  Guinean  Savanna  Province 

3.  Upper  Guinea  Savanna  District  5«  Southern  Congo  Savanna  District 

4.  Ubangi-Uelle  Savanna  District  6.  Uganda-Unyoro  Savanna  District 

II.  EAST  AND  SOUTH  AFRICAN  SUBREGION 
C—  Hundd  Montane  District 

7.  Cameroons  Montane  District  8.  Eastern  Montane  District 

D. _  Sudanese  Province 

9.  Sudanese  Arid  District  10.  Sudanese  Savanna  District 

E. -  Northeast  African  Province 

11.  Abyssinian  Highland  District  12.  Somali  Arid  District 

F. -  Eastern  and  Southern  Province 

13.  East  African  Highland  District  16.  Southeast  Veld  District 

14.  Rhodesian  Highland  District  17.  Southwest  Arid  District 

15.  East  African  Lowland  District 

Figure  1 

SUBDIVISIONS  OF  THE  ETHIOPIAN  FAUNAL  REGION 

As  suggested  by  the  range  of  many  species  and  races  of  birds. 
These  prove  rather  satisfactory  for  maramkls  and  some  other  terres¬ 
trial  animals. 

From  Chapin  (1932),  with  the  author's  permission. 

PLATE  1 
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POLITICAL  Divisions  OF  AFRICA  AND 
ADJACHJT  AREAS 


PLATE  II 
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Figure  3 

THE  SUDAN.  PROVINCES  AIUD  PRINCIPAL  COLLECTING 
SITES  OF  TICKS  REPORTED  HEREIN 


(For  additional  Equatoria  Province  collecting  localities 
see  Figures  321  and  322) 
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X  previously  published  and  new  records 


27 


FAMIIZ  DCCDIDAE 
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APPENDIX 


SPECIES  ATTRIBUTED  IN  ERROR  TO  THE  SUDAN 


CRNITHCDCROS  l^QNINI  (Dxiges)  (now  Otobius  negnini).  Balfour  (1906) 
stated:  "Mrs,  Broun  « , . .  recognized  the  spinose  nymph  of  the 
ear  tick,  Ornithodorus  Megnini  from  the  Stodarf*. 

There  is  little  doubt  that  this  was  an  erroneo\is  identi¬ 
fication,  0.  megnini,  listed  for  the  Sudan  (King  1911),  was 
considered  an  "erTor  by  King  (1926).  Nevertheless,  the  possi¬ 
bility  that  this  species  may  be  introduced  into  the  Sudan 
should  be  considered,  A  tick  infesting  the  ears  of  cattle, 
it  has  been  introduced  into  South  Africa  (Bedford  1925,1932B) 
from  America,  It  has  also  established  itself  in  Nyasaland 
(ifilson  I95OB),  Northern  Rhodesia  (Morris  1933 )>  Southern 
Rhodesia  (Jack  1942),  southern  Belgian  Congo  (Schoenaers  1950> 
I95IA),  and  on  Madagascar  (EfClck  1948B,  Hoogstraal  1953E). 

AMBIZCMMA  HEERAEUM  Koch,  1844.  listed  for  the  Sudan  (King  1911) 
but  later  deleted  (King  1926), 

This  species  does  not  occur  in  the  Sudan.  EM(NH)  files 
contain  records  of  A.  hebraeum  from  the  Sudan  (H.  H.  King 
legit ,  1911 )>  but  corresponding  specimens  cannot  be  located 
in  the  collection.  A  specimen  tube  in  the  same  institution 
contains  material  of  both  A,  variegatum  and  A.  hebraeum  and 
a  label  (in  Hirst *s  handwriting >  identifying  them  as  such. 
Another  almost  illegible  label  in  the  vial  reads  "TaufikLa, 
Stidan,  1909,  H.  H.  Kin^*,  There  is  a  remote  chance  that  the 
A,  hebraeum  specimens  were  removed  from  imported  cattle  but 
Tt  is  more  likely  that  these  are  South  African  specimens 
that  were  somehow  mixed  with  Stidan  specimens.  Museum  records 
show  that  the  specimens  were  presented  by  members  of  the 
Committee  for  Entomological  Research, 

A  note  by  Nuttall  in  his  collection  logbook  states  that 
the  A,  variegatum-hebraeum  df  King  (1911 )  is  A.  lepidum. 

APONOt'lMA  lAEVE  Neumann,  1899.  Listed  from  the  Sudan  by  King  (1911 
and  1926).  This  is  a  non-African  species  name  (Theiler  1954B). 
The  species  in  the  Sudan  is  actually  A,  latum  (Koch,  1844). 
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BOOPHILDS  AUSTRALIS  (Fuller,  1899X  Listed  from  the  Sudan  by  Bal- 
four  (l^llHj  and  King  (1911 ).  This  name,  a  synonym  of  B, 
micro pl\is  (Canestrini,  1888),  which  is  not  known  from  the 
^vdan,  probably  refers  to  misidentified  material  of  B, 
decoloratus.  It  is  less  likely  that  it  refers  to  B.*~annulatus. 

HAEMAPHYSALIS  CAICAEIATA  Neumann,  1902,  was  reported  from  Roseires, 
Blue  Nile  Province,  by  Neumann  (i910A),  From  his  description 
and  figure  it  is  evident  that  this  material  represents  H. 

I^^i  Nuttall  and  Warburton,  1915  (Hoogstraal  19550).  Ittng 
(1^6)  did  not  list  H,  calcar  at  a  in  his  reports  on  Sudan  ticks, 
and,  although  he  collected  specimens  of  H.  houyi,  they  had 
been  identified  as  H,  leachii.  ” 

HAEtiAPHYSAUS  ERINACEI  Pavesi,  1884,  which  was  reported  from  the 
Sxadan  (Hoogstraal  1954B)  was  later  (1955C)  deleted.  This  re¬ 
cord  was  due  to  an  early  erroneous  identification, 

HYALCMiA  AEGY^IUM  (Linnaeiis,  1758),  All  Sudan  Hyalomm  ticks  pre- 
vioxisly  have  been  lumped  under  this  name  by  King  (1911  >1926), 
0*Farrell  (1913A,B),  and  others.  This  species  does  not  occur 
in  the  Sudan, 

RHIPICEPHALUS  B^^A  Canestrini  and  Fanzago,  1877,  The  report  by 

Weber  (1945),  from  8700  feet  elevation  in  the  Imatong  Mountains 
of  Equatoria  Province,  is  based  on  material  (kindly  loaned  by 
Dr,  J,  Bequaert)  that  Dr,  Theiler  and  I  have  found  to  be  R. 
kochi.  "" 

RHIPICEPHALUS  CAPENSIS  Koch,  1844,  I  have  been  unable  to  find  evL. 
dence  to  support  Zumpt*s  (1942B)  statement  that  this  tick  oc¬ 
curs  in  the  Sudan, 
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PREVIOUSLY  REPORTED  NAMES  USED  IN  ERROR, 

CHAl^CTD,  CE  SYNONYMEED. 


This  is  not  a  list  of  synonyms  of  names  now  used;  these  may 
be  foixnd  in  taxonomic  papers  cited  throughout  this  report.  It  is 
rather  a  list  of  names  that  have  appeared  in  earlier  papers  on 
Sudan  ticks  or  for  which  the  Sijdajri  has  been  listed  as  the  soixrce, 
but  that  subsequently  have  been  changed  or  synonymized  under  names 
appearing  in  the  present  report. 

ARGAS  MINIATUS  Koch,  l844>  mentioned  by  Balfour  (1906)  from  Khartoum, 
is  a  synonym  of  Argas  persicus  (Oken,  1818). 

AI^BLYOMMA  PETERSI  Karsch,  1878,  is  believed  by  Schulze  (1932A)  to  be 
synonymous  with  A.  rhinocerotis  (de  Geer,  1778).  King  (1926) 
and  almost  all  other  previous  authors  have  applied  the  name 
petersi  to  this  species.  Schulze's  findings  are  tentatively 
accepted  in  the  present  work,  though  specialists  are  not  in 
complete  agreement. 

AMBLYOl'lMA  V^NERI  WERNERI  Schulze,  1932A,  said  to  originate  from 
Kordofan,  is  synonymized  under  A.  nuttalli  Donitz,  1909. 

DERMACENTOR  RHINOCEROTIS  (de  Geer,  1778),  was  used  by  previous  au_ 
thors ,  including  King  (1911,1926),  probably  in  error  for 
Dermacentor  rhinocerinus  Denny,  1843.  The  species  rhinocero¬ 
tis  described  by  de  Geer  is  actually  an  Amblyomma  according 
to  Schulze  (1932A),  whose  decision  is  tentatively  accepted 
here,  though  specialists  are  not  in  complete  agreement. 

HAEMAPHYSALIS  sp.  nov,  Hoogstraal  (1954B).  Later  described  as  H. 
bequaertii  Hoogstraal,  1956(A).  “ 

mkWim.  BRUI^I  Delpy,  1946.  Listed  by  Hoogstraal  (1954B)  but 
herein  changed  to  H.  impeltatum  Schulze  and  Schlottke,  1930, 
on  the  basis  of  inTormalion  resulting  from  examination  of 
type  material. 


-  34  - 


RHEPICEPHAIUS  FAICATUS  Neumann,  1908,  is  a  synonym  of  R.  longus 

Neumann,  1907  (Zumpt  1942B,195CA).  R»  falcatus  was  listed  by 
King  (1926)  from  the  Sudan,  Specimens  in  Sudan  Government 
collections  identified  as  this  species  by  King  refer  actual- 
ly  to  R.  longus,  R,  supertritus,  R.  simus  senegalensis ,  and 
R,  sanguineus  sanguined,  ft.  falcatus  was  originally  rather 
veiguely  described  for  the  complex  group  in  which  it  falls , 
and  frequently  the  name  has  been  used  indiscriminately, 

RHIPliCEPHAIJJS  IXINUIATUS  Neumann,  1907,  This  name  was  used  (Hoog- 
straal  1954Bi  on  the  basis  of  Santos  Dias'  (195QD,1952C ) 
assertion  that  this  is  a  valid  species,  distinct  from  R, 
tricuspis  Donitz,  1906,  Dr,  G,  Theiler,  however,  has  studied 
this  question  so  thoroughly  (1955  correspondence)  and  coru 
firmed  her  earlier  findings  (1947)  so  convincingly  that  R, 
Itinulatus  is  herein  \ised  in  synonyny  under  R,  tricuspis," 

RHIPICEPHAIIJS  MACROPIS  Schulze,  1936(C)  is  a  synonym  of  R,  san- 
guineus  sanguineias  latreille,  1806,  according  to  Zumpt 
(195 QA^,  ^ne  original  specimens  of  R.  macro pis  came  from 
dogs  in  Port  Svdan  (Siidan)  and  Aden  “(Arabia), 

RHIPliCEPHAHJS  PUNCTATISSBiUS  Gerst'Acker,  1873,  is  a  synonym  of 
R.  sangux^us  sanguineus  latreille,  1806,  according  to 
2umpt  (195QAj.  ft.  punclEatis simus  was  listed  by  King  (1908, 
1911)  from  the  Sudan.  Santos  Dias  (1952H,1953A,B)  considers 
this  to  be  a  subspecies  of  R.  sanguineus ,  and  to  be  the  same 
as  R,  sulcatus,  but  he  has  not  examined  type  material  or 
reared  series, 

(?)  RHIP3CEPHALJS  SHIPpnCI  Neumann,  1902.  Type  locality;  '■Soudan® 
possibly  meaning  Anglo-Egyptian  Sudan  (or  '"French  Sovidari*, 
i.e,  French  Equatorial  Africa).  Zumpt  (1943A,195QA)  has 
synonymized  R,  shipleyi  under  R.  simus  Koch,  1844. 

RHIPlD^HAyS  SUICAT^  Neumann,  1908,  The  material  on  which  King's 
(1926 j  report  of  this  species  in  the  Sudan  was  based  has  pro¬ 
ven  upon  comparison  with  Dr.  Theiler 's  reared  series  of  R, 
sulcatus  and  large  numbers  of  other  specimens  to  be  heavily 
punctate  individuals  of  R,  s,  ^anguine^,  R,  s\d.catus  is 
known,  however,  by  a  few" more  recent  specii^ns  from  the  Sxidan, 
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NAMES  HEREIN  CHANGED «  SYNONYMIZED,  CR  PROPOSED, 


»AI-1BLY(MMA  VJERNERI  WERNERI  Schulze,  1932(A)  is  synonymized  under 
A.  nuttalli  D'iSnitz,  1909» 

»AP0NCM1A  HALLI  Tendeiro,  1950,  is  synonymized  under  A.  exornatum 

^l^h,  iSU). 

BOOPHimS  CONGOIENSIS  Winning,  1934,  is  synonymized  under  B.  annu- 
latus  (Koch,  1844 )» 

HAEMAFHYSALIS  lEACHII  HUMHIOSOIDES ,  a  subspefcies  tentatively  sug- 
gestecl  by  "tKeiler  (1^4!5b),  is  an  elongate  form  of  H.  ^each^ 
leachii ,  so  far  as  now  demonstrable, 

HAEMAFHYSALIS  MHSAMI  Santos  Dias,  1954(E),  is  a  subspecies  of  H. 
leachii, 

»**"HYAL0MMA  SCUPENSE*"  Schulze,  1919,  appears  from  Soviet  works  to 

have  distinct  biological  characteristics  and  minor  morphological 
characteristics  intergrading  with  H,  detritum;  it  is  therefore 
indicated  as  a  '"forri*  of  yet  unknown  taxonomic  status, 

HYALOMMA  IMFELTATUM  Schulze  and  Schlottke,  1930,  is  considered  to 
have  priority  over  H,  brumpti  Delpy,  1946,  H,  erythraeum 
Tonelli-Rondelli ,  1^32,  is  also  considered  to  be  a  synonym  of 
H,  impeltatvun, 

HYALOMMA  MARGINATUM  Koch,  1844,  is  said  by  Pomerantzev  (l950)  to  be 
a  synonym  of  H,  plumbeum  (Panzer,  1795 )•  This  matter  should 
be  investigated  by  independent  workers. 


*The  fact  that  these  names  have  been  modified  or  are  considered 
synonyms  has  been  mentioned  in  the  preliminary  publication  on  Sudan 
ticks  (Hoogstraal  1954B),  but  the  reasons  for  these  changes  are  pre¬ 
sented  only  in  the  present  report, 

**Non-Sudanese  species. 
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HYALCMMA  LEWISI  Schvilze,  1936,  is  a  synonym  of  H.  truncatum,  not 
of  H.  excavatum  as  stated  by  Delpy  (1949B)T 

»»HyALCMMA  ABCTPTIUM  PUNCTATA  Schulze,  1919,  is  considered  as  a 
synonym  of  H.  aegyptium. 

»*HYALCMMA  ALBIPARMATUM  Schulze  and  Schlottke,  1930,  is  raised 

from  the  statiis  of  a  synonym  of  H.  marginatum  (=  H.  savignyi) 
(Delpy  1949b)  and  of  H.  trunc  atiirn  (^eldman_Muhsaiiri954j  to 
full  species  rank;  H.^impressum  brunneiparmatum  S.  and  S., 
1930,  is  considered” as  a  synonym  of  H«  albiparmatum,  not  of 
H.  truncatum  as  stated  by  Feldman-MuEsam  (1954^. 

»*HYALCMMA  HUSSAINI  Sharif,  1928,  is  treated  as  a  valid  species 
(not  a  synonym  of  H.  excavatum  _  cf.  Delpy,  1949B)  and  most 
probably  the  proper  type  species  of  the  subgenus  Hyalommi na, 
the  previously  designated  type  species  of  which  (H,  rhipi- 
cephaloides  Neumann,  1901)  is  no  more  than  a  misformed  H, 
excavatum.  ” 

** HYALCMMA  TURANICUM  Pomerantzev,  1946,  is  raised  to  full  species 
rank  and  considered  to  be  the  same  as  H.  rxifipes  glabrum 
Delpy,  1949.  ” 

HYALCMMINA  (Subgenus):  See  H.  hussaini  above. 

MARGAROPUS  REIDI  SP.  NOV.  is  described  from  males,  females,  and 
nymphs . 

♦RHIPICEPHALUS  CUSPIDATUS  Neumann,  1906,  is  shown  to  be  actually 
different  from  the  tick  described  and  illustrated  under  this 
name  by  Zumpt  (1950A)  in  his  review  of  this  genus. 

RHIPIC^HALUS  PSEUpOLONGUS  Santos  Dias,  1953(d)  is  a  synonym 
oi*  R.  longus  Neumann,  1907. 


•The  fact  that  these  names  have  been  modified  or  are  considered 
synonyms  has  been  mentioned  in  the  preliminary  publication  on 
Sudan  ticks  (Hoogstraal  1954B),  but  the  reasons  for  these  changes 
are  presented  only  in  the  present  report. 

••Non-Sudanese  species. 
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Figures  4  and  5>  o’?  dorsal  and  ventral  views 
Figures  6  and  7,  9,  dorsal  and  ventral  views 
KEY  WOIPHOLOGICAL  CHARACTERS 
HYPOTHETICAL  cf  and  9  ticks,  FAMILY  KCDIDAE 
(Characters  used  in  keys  in  this  report,  except  for  self-explanatory 
terms,  such  as  "caudal  appendage"  of  certain  Boophilus  males.  Addi¬ 
tional  characters  used  in  fuller  descriptions  of  individual  species 
are  explained  where  they  first  occur) . 

PLATE  IV 
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KEY  TO  FAMILIES  AND  GENERA  OF  ADULTS* 


MAILS  AND  FEMAIES 


A,  Dorsm  covered  by  leathery  integviment 
lacking  scutiun.  Mouthparts  ventral.  Eyes 
absent,  or  present  in  lateral  folds.  Spi- 
racular  plates  small,  anterior  of  coxa  IV. 

0"Soft  ticks'" )..... . FAIHLY  ARGASIDAE 

""iPigures  ^  to  65 

Body  periphery  flattened  and  iisually 
structviraily  different  from  dorsum; 
lateral  suture  usually  present**. 

(From  birds,  bats,  or  their  resting 
places;  only  A.  brumpti  from  mammals 

or  lizards )..T . .ARGAS 

Figures  13  to“JZ 

Body  periphery  tindifferentiated; 
lateral  sutiire  absent.  (Thick, 
leathery  ticks  from  houses,  corrals, 

burrows,  or  retreats) . . . CRNITHCDCROS 

Figures  8  to  1^,  to  6^ 

B.  Dorsum  completely  covered  by  scutum  (c^) 
or  anteriorly  covered  by  scutvim  (9$).  Mouth- 
parts  anterior.  Eyes  absent,  or  present  near 
lateral  margin  of  scutiim.  Spiracular  plates 

large,  posterior  of  coxa  IV.  ("Hard  ticks'") . .FAItt^ 

Figures  4 


*Characters  in  this  key  do  not  necessarily  apply  to  species  within 
the  same  genera  from  areas  outside  of  the  Svidan.  Two  other  genera, 
Otobius  (Argasidae)  and  Rhipicentor  (Ixodidae),  occur  in  the  Ethiopian 
^'aunal  Region  outside  of  ihe  Sudan  and  are  not  listed  in  this  key* 

A  few  other  genera  occur  in  other  faunal  regions.  Another  family, 
Nuttalliellidae ,  is  known  only  from  Southwest  Africa. 

**The  peripheral  differentiation  of  A.  boueti  and  A.  confusus  is 
only  slight  and  these  species  lack  a” lateral  sutrare. 
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1.  Anal  groove  distinct,  extending 
anteriorly  around  anus.  Scutum 
without  eyes,  festoons,  or  omeu 
mentation,  db""  with  seven  shields 
adhering  to  and  almost  entirely 
covering  ventral  siirface.  (Rare 

in  the  Sudan) . IXODES 

Figures  212  to  235 

Anal  groove  distinct  or  indistinct 
but  never  extending  anteriorly  around 
anus,  dy  with  fewer  (2  to  6)  or  no 
ventral  shields,  these  partially  non¬ 
adherent  and  only  circiomanal . 2 

2.  Without  eyes.  (Basis  capituli  rec¬ 
tangular  dorsally) . 3 

With  eyes . 4 

3.  Palpi  narrow,  elongate;  segment  2  at 

least  twice  as  long  as  wide.  (Rep¬ 
tile  parasites) . APONOI'IHA 

Figures  96  to  103 

Palpi  conical,  short;  segment  2  about 
twice  as  wide  as  long.  (MammeLL  or 

bird  parasites) . HAHMAPHY  SAL  IS 

Figures  128  to  157 

4.  Palpi  as  wide  as  or  wider  than  long . 5 

Palpi  longer  than  wide  (Common, 

xisually  large  ticks) . 8 

5.  Large  ticks  with  colored  ornamentation. 

Basis  capitvili  rectangular  dorsally. 

(Rare  in  Sudan,  parasites  of  elephant 

and  rhinoceros  ; . .DERMACENTOR 

Fi gures  to 

Small  or  moderated- si zed ,  unornamented, 
common  ticks.  Basis  capitiili  usually 

hexagonal  dorsally . 6 
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,  Anal  grooves  faint  or  obsolete. 

Festoons  absent,  Spiracular  plates 

rovind  or  oval.  very  small . . . 7 

Anal  grooves  distinct.  Festoons 
present,  Spiracvilar  plates  with 
a  taiL-like  protrusion,  cX? 

moderate  size . JIHIFICEPHAIUS 

Figures  240  to  316 

7.  Palpi  ridged  dorsally  and  lateral¬ 
ly.  dt?  with  normal  legs,  (Common 
chiefly  on  domestic  cattle  and 

equines  ) . .BOOPHIIUS 

Figures  104  to  119 

Palpi  not  ridged  and  somewhat  more 
elongate,  cS?  with  massive,  beady 
leg  segments,  (Rare  in  Sudan,  known 

only  from  giraffes) . .MARGAROPUS 

Figures  2^6  to  239 

8,  Scutum  without  colored  ornamentation, 
cSo’  with  adanal  and  subanal  shields. 

Palpal  segment  2  at  least  twice  as 
long  as  segment  3,  Festoons  ir¬ 
regular,  partially  coalesced . HYALCMMA 

Figures  15 S  to  211 


Scutum  with  colored  ornamentation*. 
d&  without  adanal  or  subanal  shields. 

Palpal  segment  2  less  than  twice  as 
long  as  segment  3.  Festoons  regular, 

not  coalesced . .AMBUCT-IMA 

Figures  64  to  95 


^Ornamentation  is  often  not  extensive  in  the  elephant  tick.  A, 
tholloni.  Ornamentation  may  be  more  or  less  faded  in  poorly" pre¬ 
served"! pecimens , 
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KEY  TO  DEVELOPMEl'JTAl  STAGES 


With  scutum . . . Family  Ixodidae 

Without  scutum . Family  Ar^asidae 


Family  Argasidae 


1.  Six  legs . 

Eight  legs . . . 

2,  Genital  aperture  undeveloped;  in 
large  nymphs  may  be  indicated  by 

a  small,  otherwise  undifferentiated 
depression . 

Genital  apertvire  clearly  developed 
as  a  differentiated  area . 


Larvae 

. 2 


.Nymphs 


/.Adults 


Family  Ixodidae 


1.  Six  legs . . . Larvae 

Eight  legs . 2 


2. 


Genital  apertvcre  vtndeveloped.  Scutum 
of  5  type  but  basis  capituli  lacking 
porose  areas . . . 


Nymphs 


Genital  aperture  developed.  Scutum 
of  cf  or  $  type  and  basis  capituli  of 

5  with  two  porose  areas  (Figure  6  ) . AdxiLts 
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SPEC  I ES  RECORDS 

MANNER  OF  DATA  PRESENTATION 


EQUATOR lA  PROVINCE  RBCCRDS 

On  the  following  pages  all  available  EQUATCRIA  PROVINCE  RECCRDS 
for  each  species  are  listed  according  to  numbers  of  specimens  of 
each  stage  and  sex,  locality  within  the  Province,  host,  and  month 
of  collection.  The  mammalian  hosts  are  described  by  Setzer  (1956B) 
in  his  '“Mammals  of  the  Anglo— Egyptian  Sudan'",  Domestic  animals  and 
wild  birds  or  reptiles  axe  listed  following  wild  mammals.  Where 
human  beings  have  served  as  hosts,  the  records  precede  those  from 
animals.  Different  collections  from  one  kind  of  host  are  listed 
geographically  from  east  to  west. 

If  two  or  more  collections  have  been  made  from  a  single  kind  of 
host  in  the  same  locality  during  one  month,  the  data  have  been  col¬ 
lated  on  one  line  and  the  number  of  collections  noted  in  parentheses 
immediately  following  the  month.  The  '"number  of  collections'"  are 
statistically  unreliable  since  they  may  refer  to  one  day*s  collec¬ 
tion  or  to  a  collection  from  one  herd  of  domestic  animals.  However, 
every  collection  from  a  single  wild  animal  host  is  considered  as  a 
single  collection. 

It  will  be  noted  that  most  specimens  were  taken  during  the  dry 
season,  November  to  April.  This  has  no  significance  except  to  indi¬ 
cate  that  much  of  ray  tick  collecting  in  Equatoria  Province  was  ac¬ 
complished  dxoring  this  season,  Ibst  Sudan  material  presented  by 
other  persons  has  also  been  gathered  dtiring  this  period  when  travel 
is  easier  and  most  officials  have  ret'urned  from  home  leave. 

The  great  bulk  of  records  in  the  Equatoria  Province  section  are 
from  my  collection  and  are  not  otherwise  noted.  Any  data  from  other 
sources  are  indicated  by  initials  in  parentheses  following  the  month 
of  collection;  (SVS)  for  Sudan  Veterinary  Service,  (SOZ)  for  Sudan 
Government  Collections,  (BI^S'JH)  for  British  liuseum  (Natural  History), 
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or  (CNIM)  for  Chicago  Natural  History  Museum  collections.  Since 
King*s  (1926)  review,  only  two  literature  references  for  ticks  from 
definite  localities  in  Bquatoria  Province  have  been  published  and 
these  have  been  noted,  following  the  month  of  collection,  in  the 
usual  literatTire  reference  manner. 

Most  Equatoria  Province  collecting  localities  may  be  located 
in  Figtcre  317.  Common  names  of  hosts  may  be  found  in  Chapter  V. 

The  situation  of  a  few  of  King*s  early  collecting  localities  can¬ 
not  now  be  definitely  ascertained,  but  they  are  all  close  to  the 
present  Uganda  border. 

Reasons  for  special  reference  to  Bqxzatoria  Province  are  several. 
My  Sudan  collection  is  largely  from  this  Province,  and  it  is  from 
here  that  most  of  the  new  data  presented  in  this  report  have  been 
obtained.  Also,  Bquatoria  Province  represents  the  northern  limits 
of  a  number  of  truly  tropical  African  species.  Of  these,  a  few  un¬ 
doubtedly  range  into  Bahr  El  Ghazal  and  Upper  Nile  Provinces, 
thovigh  they  are  not  yet  recorded  from  these  areas. 

Ticks  now  known  from  the  Sudan  nxmber  62  identifiable  species 
pltis  two  additional  subspecies.  Of  this  total  of  64  identifiable 
forms,  52  occur  in  Equatoria  Province.  Twenty-five  are  presently 
recorded  only  from  Bquatoria  Province  and  five  are  known  only  from  » 
Bahr  El  Ghazal  Province.  Two  uncertain  forms  are  also  listed. 


DISTRIBUTION  IN  THE  SUDAN 

Under  DISTRIBUTION  IN  SUDAN  al 1  known  collecting  localities 
have  been  listed  for  each  species  by  Province,  with  the  exception 
of  course,  of  Equatoria  Province,  which  is  separately  considered. 
Besides  my  own  collections,  the  chief  source  of  this  information 
has  been  the  collections  of  the  Sudan  Government,  for  which  H.  H. 
King,  R.  Cottam,  W.  Ruttledge,  D.  J.  Lewis,  and  a  few  other  persons 
have  been  largely  responsible. 

Specimens  submitted  to  me  for  identification  by  the  Sudan  Vet¬ 
erinary  Service  have  been  important  for  data  on  species  parasitizing 
domestic  animals.  British  Mxiseum  (Natural  History)  collections  have 
contributed  additional  information  for  areas  ovctside  of  Equatoria 
Province.  Almost  no  other  Sudan  data  have  appeared  in  literature, 
except  for  a  few  papers  by  King,  one  or  two  by  Ruttledge,  and  brief 
notes  by  Balfour  and  a  few  other  persons. 
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DISTRIBUTION 


Under  the  heading,  DISTRIBUTION,  all  available  pertinent  lit¬ 
erature  records  for  each  political  territory  of  Africa  have  been 
listed,  I  have  attempted  to  select  critically  each  reference  for 
accviracy  of  species  identification  and  to  include  only  references 
based  on  actiially  known  specimens  in  relation  to  distribution, 
disease,  control,  biology.,  availability  for  taxonomic  stijdy,  etc. 
Authoritative  taxonomists*  lists  have  been  incltided  especially 
where  localities  are  involved  and  where  questions  of  species  iden¬ 
tity  in  any  territory  exist.  Also  noted  are  references  by  experi¬ 
mental  workers  who  have  indicated  the  source  of  their  material; 
biological  variations  within  populations  presently  considered  as 
identical  species  may  subsequently  prove  to  be  of  the  utmost  im¬ 
portance  in  evaluating  results  of  laboratory  experiments, 

Vhile  I  personally  ajn  concerned  with  these  data  in  the  inter¬ 
ests  of  geomedical  knowledge,  it  is  intended  that  these  lists  shoiald 
be  a  useful  guide  to  interested  persons  in  the  territories  concerned. 
Otherwise,  this  listing  is  chiefly  for  advanced,  specialized  stu¬ 
dents  with  some  knowledge  of  the  literature,  who  shotild  be  able, 
by  consulting  the  reference  titles  in  the  bibliography,  to  locate 
subjects  of  interest.  After  serious  consideration,  it  is  felt  that 
fvirther  breeikdown  of  these  references  into  subject  groups  woxild  be 
too  unwieldy  and  cumbersome. 

Maps  showing  tick  distribution  in  Africa  will  be  presented  in 
subsequent  volumes  of  this  work. 

Every  attempt  has  been  made  to  provide  as  complete  a  list  of 
•useftil  references  as  possible.  Probably,  all  really  important  works 
have  been  seen  and  noted  but  if  any  han  been  missed  it  will  be  much 
appreciated  if  readers  will  call  ny  attention  to  it. 


HOSTS 

The  object  of  the  HOSTS  section  has  been  to  indicate  the  chief 
references  to  kinds  of  animals  on  which  each  species  feed  in  each 
life  stage  and  to  give  a  brief  statement  concerning  the  preferred 
host  or  hosts.  The  references  following  each  host  do  not  necessarily 
inclxjde  all  reports  in  which  the  animal  has  been  mentioned,  Fvirther 
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pertinent  host  surveys  may  be  inclxided  in  the  section  entitled  BIOLOGlf, 
of  which  the  host  list  shotild,  of  course,  be  considered  an  integral 
part.  The  common  name  of  non-Sudanese  hosts  may  be  fovind  in  Allen *s 
(1939^  checklist  of  African  mammals.  After  serioxis  consideration  of 
several  suggestions  that  the  scientific  name  of  each  kind  of  host  be 
provided,  it  has  been  decided  to  do  so  only  where  the  common  name 
might  frequently  be  confused,  as  for  the  '“wild  dog**  or  '"hunting  do^*, 
lycaon  pictxis. 


BIOLOGY 

All  available  references,  including  data  on  BIOLOGY  of  species 
discussed  herein,  have  been  sximmarized  in  more  or  less  detail,  de¬ 
pending  on  the  weight  of  their  importance.  It  is  hoped  that  this  sec¬ 
tion  will  be  especially  useful  in  indicating  further  research  problems. 


DISEASE  RELATIONS 

DISEASE  RELATIONS  with  which  each  species  has  been  incriminated 
are  usually  merely  listed  by  common  name  and  etio logic  agent.  This 
section  is  intended  only  as  a  cross  reference  to  subject  chapters  in 
the  subsequeni  voltune  on  ^sease  relations,  tfn^blished  results  oT” 
work  urniertaken  in  the  virology  and  bacteriology  laboratories  of 
NAMRU3  on  Sudan  ticks  are  also  incluied  in  this  section. 


REMARKS 

Miscellaneous  REMARKS  are  Included  here.  This  section  preceeds 
that  on  identification  if  most  of  the  notes  are  taxonomic  or  else 
follows  that  on  biology  if  mostly  other  subjects  are  involved. 


IDENTIFICATION 

Diagnostic  criteria  in  addition  to  key  characters  are  provided 
for  IDENTIFICATION  by  the  average  reader.  Where  Sudan  material  or 
special  studies  modify  previously  accepted  diagnostic  features  or 
are  of  other  importance,  greater  detail  is  provided.  Otherwise,  no 
attempt  has  been  made  to  present  a  fiill  description  of  each  species 


_  46  _ 


since  this  falls  in  the  province  of  ncre  complete,  overall  taxonomic 
studies.  For  serious  stvidies,  specimens  rather  than  vnritten  descrip¬ 
tions  are  almost  invariably  reqtiired, 

A  word  of  explanation  is  due  concerning  the  absence  of  species 
diagnosis  for  immature  stages  of  ticks  treated  in  this  report.  Often, 
when  collections  are  made  from  hosts  of  smaller  size,  the  only  ticks 
on  them  are  immature  and  the  difficulty  or  impossibility  of  identic 
fying  them  is  most  discotiraging.  Larvae  and  pymphs  of  about  half  the 
Sudan  tick  species  have  been  described,  but  those  of  even  fewer  spe¬ 
cies  can  be  distinguished  from  all  others  with  any  degree  of  confix 
dence.  The  inclusion  of  what  we  do  know  would  be  of  little  practical 
value,  except  to  a  very  few  most  highly  specialized  stiidents.  Any¬ 
one  favorably  situated  in  this  area  with  resources  for  rearing  pro¬ 
geny  from  known,  isolated  female  ticks  can  make  valuable  contribu. 
tions  in  this  respect.  At  the  present  time.  Dr,  Theiler  and  I  are 
gathering  data  on  this  subject  which  will  be  published  as  soon  as 
we  have  sufficient  information  to  make  a  utilitarian  report. 

In  morphological  terminology,  I  have  followed  almost  entirely 
the  usage  of  Cooley  (1946)  and  Cooley  and  Kohls  (1944)>  except  that 
I  have  substituted  the  word  '“segment"'  for  '“article^*  as  used  by  these 
authors.  Where  Kohls  has  recently  modified  some  designations,  I 
have  followed  his  lead,  Cooley  and  Kohls’  terms  have  not  been  ex¬ 
tensive  enough  for  adequate  description  of  Rhi pice phalus  species, 
and  I  have  been  forced  to  add  to  them.  Unfortunately,  some  terrain 
nology  used  by  British,  American,  and  other  workers  differs  or  con¬ 
flicts,  An  International  Committee  needs  be  called  to  decide  a 
standard  set  of  morphological  terms  for  the  gross  description  of 
ticks.  The  problem  is  reasonably  simple  and  coxild  easily  be  settled. 
Consideration  should  also  be  given  to  standardizing  insofar  as  possi— 
ble  the  morphological  terms  tised  for  mites  and  ticks.  Reference  to 
terms  appearing  in  this  report  is  provided  in  various  text  figures. 
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FAMILY  ARGAS I  DAE 


INTRODUCTION 

Argasid  ticks  family  Argasidsie)  are  called  halm  (  [* — )  in 
Sudani  Arabic,  They  are  leathery  or  '•soft'"  ticks  that  secrete 
themselves  in  soil  or  in  crevices,  come  out  to  feed  for  a  short 
while,  arid  then  retreat  to  their  hiding  place.  Two  of  the  several 
argasid  genera,  Argas  and  Ornithodoros ,  are  common  in  Africa,  The 
term  argasid  shoxild  iiot  be  construed  to  refer  to  the  genus  Argas 
alone.  The  sole  African  representative  of  a  third  argasid  genus, 
Otobius ,  an  ear  tick,  has  been  introdxiced  from  America  into  South 
Africa,  Madagascar,  and  parts  of  Central  and  East  Africa,  but  is 
not  known  to  occin*  in  the  Sudan,  A  variety  of  argasids  occ\ir  through, 
out  most  of  the  tropics  and  subtropics  of  the  world.  Fewer  species 
live  in  temperate  areas  and  very  few  inhabit  arctic  climes.  Two  spe¬ 
cies  presently  are  distributed  widely  as  a  resvilt  of  human  transpor¬ 
tation  of  domestic  fowls, 

Argeisid  eggs,  deposited  at  intervals  in  small  batches  ani  totail- 
ling  only  a  few  hundred,  are  laid  in  niches  where  females  seek  shel¬ 
ter,  Chances  that  hatching  larvae  will  find  a  favorable  host  near¬ 
by  are  reasonably  good.  Larvae  of  the  two  Ornithodoros  species  in 
the  Sudan  are  nonmotile  and  do  not  feedj  this  feature  of  their  life 
cycle  is  mique  in  the  genus.  Larvae  of  Ar^as  feed  on  birds  or  bats, 
or  less  commonly  on  other  animals,  and  remaan  on  the  host  for  several 
days  to  several  weeks.  Nymphs  and  adults  of  both  genera  feed  for 
only  a  few  minutes  to  a  few  hours  at  most,  in  marked  contrast  to  the 
longer  atteichment  time  of  most  nymphal  and  adult  ticks  of  the  family 
Ixodidae,  There  are  at  least  two  and  sometimes  ais  many  as  six  or 
more  nymphal  instars,  Argasid  adtilts  take  several  blood  meals,  each 
of  which  is  xisuailly  followed  by  a  rest  for  digestion  and,  in  the 
female,  for  oviposition.  The  genus  Otobi\is ,  mentioned  above,  has 
more  highly  specialized  feeding  habits, 

Argasid  ticks  are  of  considerable  economic  and  medical  impor¬ 
tance  in  many  peirts  of  the  world.  However,  at  the  present  time  they 
are  apparently  of  less  importance  in  the  Sudan  than  in  many  other 
parts  of  Africa,  As  transportation  facilities  improve  and  xa*bem 
areas  become  larger  and  more  settled,  it  is  to  be  expected  that  Or- 
nithodoros  moubata  will  become  more  widely  established  in  human  ^bi- 
tations  of  southern  Sudan, 
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It  should  be  noted  that  argasid  ticks  in  general  are  xerophilic 
animals.  Many  students  of  their  life  cycle  have  failed  to  recognize 
this  important  fact.  Although  in  localities  of  extremely  low  rel£L- 
tive  humidity  argasids  may  seek  a  somewhat  more  humid  microhabitat, 
these  niches  are  seldom  those  with  a  significantly  high  relative 
humidity.  The  few  species  extending  into  the  hximid  tropics  choose 
dry  niches  in  dry  habitats  and  do  not  thrive  away  from  these  re¬ 
treats,  Within  this  rsuige,  individual  species  have  varying  degrees 
of  tolerance. 

Examination  of  bird  nests,  caves,  bat  roosts,  animal  lairs, 
burrows,  rodent  nests,  hyrax  dens,  and  big  game  resting  and  rolling 
areeis  in  the  Sudan  will  undoubtedly  reveal  ■unrecorded  or  possibly 
even  undescribed  argasid  species.  Although  of  considerable  medical 
importance  and  zoologiceil  interest,  these  ticks  are  not  frequently 
collected  because  specialized  efforts  and  techniqvies  are  necessary 
to  obtain  them.  Sifting  of  soil  or  sand  in  animal  burrows,  caves, 
or  dens  is  often  most  frviitful.  Examination  of  rock  interstices  and 
searching  under  stones  is  also  important  in  some  situations.  In¬ 
vestigation  of  bird  nests,  especially  those  of  larger  birds,  should 
yield  much  interesting  data.  There  is  little  doubt  that  at  least 
one  Argas  parasite  of  birds,  and  Ornithodoros  erraticus  remain  to 
be  found  in  the  Sudan,  in  addition  to  0,  delano'Si  and  some  member 
of  the  0,  tholozani  group,  ” 
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Figixres  8  aM  9,  9,  slightly  engorged,  dorsal  and  ventral  views 
KEY  MCRPHOLOGICAL  CHARACTERS,  FAMILY  ARGASIDAE 
Ornithodoros  savignyi  (Egyptian  speciraen) 
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OorsoventKO)  groove 
Spiracle 

Suprocoxcl  fold 


Figure  10,  df,  genital  area 

Figure  11,  $,  greatly  engorged,  lateral  view  (sketch) 
Figttre  12,  5,  slightly  engorged,  lateral  view 

KEY  MCRPHOLOGICAL  CHARACTERS,  FAMIIY  ARGASIDAE 

Ornithodoros  savignyi  (Egyptian  specimens) 

PLATE  VI 
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ARGAS 


INTRCDUCTION 

Six  Ar^as  species  occtir  in  the  Sudan.  Four  or  possibly  five 
other  rare  kinds  have  been  recorded  elsewhere  in  Africa.  All  the 
Sridan  species  may  bite  man,  and,  except  possibly  for  the  bat  para¬ 
sites,  all  may  cause  more  or  less  painful  sequelae.  Insofar  as 
our  present  knowledge  goes,  ^gas  ticks  are  rarely  known  to  trans¬ 
mit  human  disease.  Birds  and  bats  are  the  chief  hosts  of  cost 
^gas  species.  The  more  widely  spread  species  that  parasitize 
domestic  fowls  are  often  serious  pests  and  important  vectors  of 
avian  diseases.  The  bat-infesting  species  also  range  rather  widely 
and  may  possibly  disseminate  pathogenic  organisms  among  their  hosts. 

Xarval  Argas  ticks,  in  contrast  to  the  two  well-known  African 
argasids,  Ornithodoros  moubata  and  0.  savignyi ,  are  all  active,  suck 
blood,  and  often  may  be  observed  f e'^ing  on  Iheir  hosts.  Argas 
nymphs  and  adults,  like  those  of  Ornithodoros ,  are  usxxally  found 
only  by  careful  searching  in  niches  and  concealed  resting  places  in 
the  immediate  habitat  of  their  favorite  host. 

Ticks  of  the  genus  Argas,  unless  recently  engorged,  are  usual¬ 
ly  flatter  in  profile  than  Ornithodoros ,  and  can  in  most  instances 
be  easily  distinguished  from  them  by  the  presence  of  some  ccrpholog- 
ical  differentiation  of  the  peripheral  integument  of  the  body. 

Argas  ticks  are  still  surprisingly  poorly  known  in  most  parts 
of  the  world  and  considerably  larger  collections,  more  data  on  their 
life  history,  and  more  exact  collecting  data  are  necessary  before 
the  biology  and  systematics  of  this  genus  can  be  finally  settled. 

The  other  species  of  /ggas  known  to  occur  in  Africa,  some  of 
which  undoubtedly  will  be  TounS  in  the  Sudan,  are  the  following; 

A.  aequalis  (Netimann,  1901)  from  Tanganyika.  The  host  is  xinknown 

and  apparently  only  the  original  collection  is  known.  Original¬ 
ly  described  in  the  genus  Ornithodoros  but  subsequently  referred 
to  Argas  (Neumann  1908B). 
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A.  hermanni  (Audouin,  1827)  from  Jfeypt,  Nemnann  (1896)  noted  material 
”  from  Ethiopia  aM  Hoogstraal  (1952A)  from  bird  nests  in  Egypt, 

We  are  still  stxxdying  material  referable  to  this  species  in  view 
of  its  possibly  vmsatisfactory  taxonomic  criteria  and  species 
statiis . 

A,  striatus  Bedford  (1932A,1934)  from  weaver  bird  nests.  Cape  Prov_ 

”  ince,  South  Africa.  This  species  is  said  to  be  closely  related 
to  A,  aequalis ,  but  both  are  in  need  of  comparative  biological 
and” morphological  studies, 

A,  transgariepinus  (White,  I846)  from  South  Africa,  A.  kochi  (Neu- 
”  mann,  1901)  from  Basutoland  possibly  is  a  synon^,  Berlese 
(1913)  reported  specimens  biting  a  child  and  walking  on  the 
wall  of  a  bank  in  Italy,  Hoogstraal  (1952A)  described  biology 
in  Egyptian  bat  caves,  Hoogstraal  (l^4C)  noted  iresence  in 
Spain,  A  report  on  a  study  of  the  life  cycle,  biology,  and 
morphology  of  each  stage  will  be  presented  in  a  forthcoming 
paper. 

Subgeneric  classifications  are  not  inclvided  for  other  groups  in 
this  work  because  their  status  is  still  moot.  The  issue  has  been 
forced  in  the  genus  Argas  by  the  necessity  for  deciding  whether  to 
refer  to  some  species  generically  as  Carios,  Ogadenus ,  or  Argas, 
Studies  on  this  subject  are  presently  Tuider  way  and  iriLll  be  reported 
more  fully  elsewhere. 
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KEY  MCEPHOLOGICAL  CHARACTSIS,  GENUS  ARGAS 
PLATE  XII 
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KEY  TO  SUDAN  SPECIES  OF  ARGAS 
MAIES  AND  FEMAIES 

1,  Pair  of  transverse,  slitlike  organs 
situated  jvist  posterior  of  anus.  Body- 
outline  generally  subcircular  or  wider 

than  long.  (Bat  parasites) . ,,2 

Ventral  paired  organs  lacking.  Body 
outline  oblong,  considerably  longer  than 

wide.  (Not  bat  parasites) . 4 

2,  Legs  as  long  as  or  longer  than  body. 

Hood  present.  Peripheral  differentia¬ 
tion  of  integument  and  lateral  suture 

lacking......... . . . . . A.  BOUETI 

Figures  23724,33,54 

Legs  shorter  than  body . 3 

3.  Body  outline  considerably  wider  than 
long.  Hood  present.  Peripheral  dif¬ 
ferentiation  of  integixment  and  lateral 

sutvire  lacking . A.  CON^SUS 

Figures  ^5 ,26, 35, 3b 

Body  outline  generally  subcircular  or 
circular,  never  as  wide  as  A.  conftisvis. 

Hood  absent.  Peripheral  integument 

striated  and  lateral  suture  present . A.  VESFERT ILIONIS 

Figures  21,22,37,3b 

4.  Dorsum  with  large,  depressed  polygonal 
areas.  Size  large  (15  mm,  -to  22  mm, 

long).  (Adults  parasitic  on  mammals) . A.  ERUMPTI 

Figures  1^,20,31,34 

Dorsum  finely  wrinkled.  Size  moderate 
(10  mm,  long,  usually  less),  (Fowl 

parasites) . . . 5 
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5.  Dorsal  and  ventral  periphery  of  distinct 
quadrangular  "cells".  Postpalpal  hairs 
present.  (Chicken  parasite,  common  in 

Sudan) . A.  PEF.SICUS 

Figures  T5,l6,^'^,2S 


Dorsal  and  ventral  periphery  finely 
wrinkled.  Postpalpal  hairs  absent. 

(Pigeon  parasite,  very  rare  in  Svidan) . A.  RIFLEKUS 

Figures  T7,l^,^9,30 


Figures  15  and  l6,  Argas  persicus  Figures  21  and  22,  Argas  yespertilionis 

Figures  17  and  18,  Argas  reflexus  Figures  23  and  24,  P^g&s  boueti 

Figures  19  and  20,  Argas  brumpti  Figures  25  and  26,  Argas  confusus 

DORSAL  PERIPHEHAL  DIFFERENTIATION  (odd  numbered  figures)  AND  LATERAL 
INTEGUMENT  (even  numbered  figures)  OF  ARGAS  SPECIES. 

Note  especially  the  presence  of  a  lateral  suture  in  Figures  16,18,20  and  22 
‘  and  its  absence  in  Figures  24  and  26. 
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PLATE  VIII 

(Legend  on  opposite  page) 
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Figiires  27  and  28,  persicus,  9,  dorsal  and  ventral  views 

Figures  29  and  30,  Argas  ref lexus ,  9,  dorsal  and  ventral  views 

ARGAS  (ARGAS)  PERSICUS  and  ARGAS  (ARGAS)  REFIBCUS 

Egyptian  Specimens 

PLATE  IX 
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ARGAS  (ARGAS)  FERSICUS  (Oken,  1818). 
figures  15,16,27  and  28) 

THE  POUiaRY  ARGAS  CR  FCWL  TICK*. 


L 

N 

2 

cf 

EQUATCRIA  PROVINCE  RECORDS 

1 

Kapoeta 

domestic  chicken 

Jul  (SQC) 

19 

Torit 

domestic  chickens 

Dec 

684 

96 

Innirok 

domestic  chickens 

Jan 

48 

2 

Juba 

domestic  chickens 

Dec 

17 

11 

9 

Torit 

po\iltry  hotise 

Dec 

12 

4 

2 

Juba 

potiltry  house 

Atig 

DISTRIBUTION  IN  THE  SUDAN 

"Throughout  the  Sudan!*  (King  1926).  In  addition  to  the  above^ 
listed  Equatoria  Province  records,  two  localities  have  been  published 
in  the  literature  and  I  have  seen  specimens  from  the  following  places: 

Upper  Nile:  Malakal  (HH). 

Bahr  El  Ghazal;  Wau  (SVS,'  HH). 

Blue  Nile:  Kbsti,  Wad  el  Nail  near  Singa,  Wad  Medani  (all  SQO). 
"Blue  Nile  Districts"  (Archibald  1923). 

Kassala:  Suakin  (SQC). 

Kordofan:  Deland.  (SQC ). 

Darfur:  Fasher  (SVS). 

Khartom:  KhartoTun  (SQC,  SVS,  Gordon  College  collection,  HH). 
OndurmanW).  See  also  Balfour  (1906,1907,1908B,1909,1910,1911A, 
B,C,D,E,G,1912)  for  spirochete  sttadies  on  A.  persicus  from  Khartoum. 

Northern:  Dongola  (Neumann  1901).  Wadi  Haifa,  Abu  Hamed,  At- 
bara,  Darner  (HH). 


»In  South  Africa,  called  "The  Fowl  Tampari*  (Theiler  1952A,B). 
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DISTRIBUTION 


A«  persicus  is  now  established  in  most  parts  of  the  world 
between  4O0N,  and  40°S.  as  a  result  of  transportation  of  poultry. 

In  Siberia,  this  tick  occurs  even  farther  north  than  55°N,  (Olenev 
1^6.1927).  In  Argentina,  38°S.  is  its  southern  limit  (Roveda 
1940 As  an  example  of  the  fowl  tick*s  long  range  spread,  it  is 
said  to  have  been  introduced  into  New  Zealand  from  America,  Its 
initial  appearance  in  many  parts  of  the  world  is  believed  to  have 
been  during  early  Persian  conquests  though  the  species  did  not 
necessarily  originate  in  Persia  (Robinson  and  Davidson  1913A), 

Once  introduced,  the  fowl  tick  often  spreads  quickly  and 
widely,  as  it  has  done  in  Argentina  where  it  became  a  common  pest 
within  sixteen  years  after  first  reported  (Lahille  and  Joan  1931 » 
Roveda  1940,  Lucas  1940),  In  the  United  States,  after  having  first 
been  collected  in  1872  in  southwestern  Texas,  its  dispersion  has 
been'^adual  and  orderly**  (Parman  1926),  In  other  areas  it  occurs 
only  sporadically.  For  instance,  in  Madagascar,  A,  persicus  is 
said  to  be  restricted  to  the  western  coastal  lowlands  and  absent 
from  the  central  uplands  (E?^k  1935»1948A,C ),  In  Mauritius  it  is 
not  common  or  widely  spre^  and  seldom  appears  in  large  numbers 
(Moutia  and  1-Iamet  1947). 

The  following  records  are  for  Africa,  Arabia,  and  outlying 
islands  only. 

NORTH  AFRICA;  EGYPT  (Savignyi  1826.  Audouin  1827.  Tascheru 
berg  1874.  Neumann  1901,1911.  Nuttall  et  al  1908.  Hirst  1914. 
Mason  1916,  Carpano  1929A,B,1935.  El  Dardiry  1945.  Said  1948. 
Fahry  1952.  Hoogstraal  1952A.  Floyd  and  Hoogstreial  1956.  Hurlbut 
1956.  Taylor,  Work,  Hurlbut,  and  Rizk  1956),  LIBYA  (Zanon  1919. 
Franchini  1926,192^,  Tonelli-Rondelli  193^»D.  Gaspare  1933. 
Stella  19380),  TUNISIA  (Galli- Valerio  1909A, 19113,1914.  Comte 
and  Bouquet  1909.  Blaizot  1910,  Neumann  1911.  Langeron  1912, 
1921).  ALGERIA  (Neumann  1901,1911.  Brumpt  and  Foley  1908.  Edm. 
Sergent  and  Foley  1910,1922,1939.  Hindle  1912.  Robinson  and 
Davidson  1913A,  Donation  1925.  Catanei  and  Parrot  1926,  Foley 
1929.  Clastrier  1936).  MOROCCO  0)elano'4  1923.  Delano'l  and 
Lelaurin  1923). 

WEST  AFRICA;  NIGERIA  (Absence  of  A,  persicus;  Macfie  and 
Johnston  1914. ""Presence  of  this  tick;  Mettam  1943).  GOID  COAST 
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(Stewart  1933,1934).  FEIENCH  WEST  AFRICA  (Bouet  1909.  Brumpt 
I9O9B.  Rousselot  1951,1953B),  ^LIBERIA:  Absence  of  A.  persicus , 
Bequaert  (1930).  7  POETUCESE  GUINEA  (Tendeiro  19510 ,1952A,(i  ,D  , 
1953,1954). 

CENTRAL  AFRICA:  CAMEROONS  (l4ohn  1909.  Rageau  1953B).  BEL. 
GIAN  CONGO  and  ilUANDA-URUND I  (Ghesquiere  1919, 1921A, 8,1922,1928. 
Schwetz  1927A,B.  Bequaert  1930A,B,1931.  Gillain  1935.  Schoenaers 
I95IA).  No  records  seen  from  French  Equatorial  Africa, 

EAST  AFRICA;  SUDAN  (Neumann  1901.  As  A.  miniatus:  Balfour 
I9O6.  Balfour  1906 , 1907, 1908B , I9O9 , 1910, 1911A ,B ,6  ,D  ,E  ,G ,1912 . 
Nuttall  ^  al  1908,  King  1908,1911,1921,1926.  Archibald  1923. 
Tonelli-RonJelli  1930A.  de  Beaurepaire  Aragao  1936.  Kirk  1938B. 
Hoogstraal  1954B), 

ETHIOPIA  (Neumann  1911).  ERITREA  (Franchini  1929E.  Niro 
1935.  Stella  1938A,1939A,1940.  Ferro-Luzzi  1948).  BRITISH  SOMALI¬ 
LAND  O)rake-Brockinan  19138,1920.  Stella  1940).  ITALIAN  S01>IALILAND 
(Brumpt  1909A,  Paoli  1916.  Franchini  1925,19298.  Niro  1935. 

Stella  1938A,1939A,1940). 


KENYA  (Anderson  1942A,B.  Lewis  1931C,1939A.  Piercy  1948. 

Wiley  1953).  UGANDA  (Mettam  1932  stated  that  A.  persicus  was  then 
not  yet  reported,  but  Wilson  1950C  lists  it  as” present),  ^TANGA¬ 
NYIKA;  ?No  records. _7 

SOUTHERN  AFRICA;  ANGOLA  (Howard  1908.  Absence  in  San  Salvador; 
Gamble  1914.  Sousa  Dias  1950.  Bacelar  1950,  Santos  Dias  1950C), 
MOEAl-EBIQUE  (Howard  1908, 1909C  ,1910.  Theiler  19438.  Santos  Dias 
19538, 1954H). 

'•RHCDESIA'"  (Robinson  and  Davidson  1913A).  F I'lORTHERN  RHCDESIA; 
?No  records.  7  SOUTHERN  RHCDESIA  (Little  1919,1^0.  Jack  1921, 
1928,1937,1938,1942.  Cooper  19U).  NYASALAND  (De  Meza  19184. 

Wilson  19508). 

SOUTHWEST  AFRICA  (Tromsdorff  1914.  Sigwart  1915.  Warburton 
1921.  Mitscherlich  1941.  Schvdze  1941).  BECHUANALAND  (As  '‘'tarn, 
pans'";  '"J.G.'"  1943).  UNION  OF  SOUTH  AFRICA  (lounsbury  1895,18998, 
C,1900A,B,C  , 19038, 1904D.  Donitz  190X, 19108.  Howard  1908,19090, 
1910.  Nuttall  et  al  1908.  Bourlay  1909.  Jowett  1910.  Neumann 
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1911.  Robinson  and  Davidson  1913A,  Bedford  1920,1926,1927,19323, 
1934.  Du  Plessis  1932,  Robinson  and  Coles  1932.  Bedford  and 
Coles  1933.  Bedford  and  Graf  1934,1939.  Monnig  and  Coles  1934, 
1936,1939,1940.  Coles  1933,1945.  Cooley  1934.  des  Ugneris 
1939.  liitscherlich  1941.  R.  du  Toit  1942B,C,1947A,B.  Gericke 
and  Coles  1950.  Annecke  and  Quinn  1952). 

OUTLfU'IG  IS!^'1DS;  MAURITIUS  (As  A.  mauritianus:  Guerin- 
Meneville  lS^9-l^^.  Neumann  1911.  De  Charmoy  1914,1915,1925. 
Moutia  and  Mamet  1947).  MADAGASCAR  (Recorded  by  Bfick  1935,194SA, 
C,1949.  Millot  1948  states  that  A.  persicus  does  not  occur  on 
M^agascar  but  ifftck  seems  to  have” definite  evidence  tnat  it  does, 
Hoogstraal  1953E).  REUNION  (Gillard  1947,1949).  SEYCHEUES 
(Millot  1948).  ^ZANZIBAR;  ?No  records.^ 

ARABIA;  YEPEN  (Hoogstraal,  ms,). 


HOSTS 

A,  persicus  in  all  stages  is  chiefly  a  parasite  of  chickens. 
Ducks7  geese,  tvtrkeys,  and  infrequently  pigeons,  are  attacked. 

This  parasite  often  becomes  so  numerous  in  fowl  hovises  that  the 
birds  die  from  exsanguination.  Canaries  are  sometimes  attacked, 
and  in  South  Africa  young  ostrichs  have  been  killed  from  the  voL. 
vime  of  blood  lost  to  these  ticks. 

Wild  birds  may  be  infested  if  they  construct  large,  numerous, 
or  fairly  permanent  nests  in  the  vicinity  of  human  activities. 

The  qtiestion  of  infestation  of  other  wild  birds  and  of  mammals  is 
a  most  uncertain  one.  Although  the  fowl  argas  does  parasitize  man 
on  occasion,  the  frequency  and  fierceness  of  these  attacks  have 
been  fancifully  exaggerated  and  enhanced  to  the  point  that  it  might 
even  seem  advisable  to  exterminate  Africa's  chickens  rather  than 
subject  mankind  on  this  continent  to  the  scovtrge  of  his  fowls* 
argasid  parasite. 


Wild  bird  hosts 

Rookeries  of  the  buff-backed  heron,  Bubulcvts  ibis  ibis,  in 
parks  in  and  near  Cairo  (Hoogstraal  1952A)  and  heron  rookeries  in 
South  Africa  are  heavily  infested  (Theiler,  correspondence).  In 
the  Nile  Barrage  Park  near  Cairo,  literally  tens  of  thousands  of 
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fowl  ticks  in  all  stages  can  be  found  in  crevices  and  under  bark 
of  any  large  fig  tree  in  which  herons  roost  and  nest. 

In  Pakistan,  Abdxxssalam  and  Sarwar  (1953)  fotind  frequent  para¬ 
sitism  of  vultures  and  common  herons  in  sixteen  kinds  of  trees  in 
which  these  birds  nest.  Other  biirds  and  palm  squiirels  also  perch 
in  these  trees,  but  only  a  young  kite  was  found  infested.  (Whether 
smaller  birds  and  squirrels  were  examined  for  ticks  is  not  clear 
from  the  report).  On  trees  with  relatively  smooth  bark  and  few 
cracks,  ticks  extended  down  the  tinink  almost  to  the  ground,  but 
on  those  with  cracked  bark  they  concentrated  chiefly  in  the  upper 
branches  near  the  perches  of  their  hosts,  (in  the  Cairo  area, 
rough-barked  trees  harbor  tremendous  tick  populations  from  near 
the  roots  to  the  crown).  The  incidence  of  ticks  in  trees  harboring 
vultures  and  herons  was  much  higher  than  it  was  in  nearby  chicken 
hotises. 

Specimens  have  occasionally  been  reported  from  isolated  nests 
of  wild  birds  and  on  ground  birds  such  as  quail,  Howasrd  (1908) 
recorded  the  secretary  bird  and  Bedford  (1934)  the  guinea  fowl  as 
wild  hosts,  Theiler  (unpublished)  informs  me  of  the  following  South 
^rican  records:  wattled  crane,  hadada  ibis,  and  pelican.  King 
(1926)  reported  the  guinea  fowl,  buff- backed  heron,  and  crow  as 
'^ild  hosts  of  the  larval  stage  in  the  Sudan.  Specimens  from  guinea 
fowl  at  Khartoum  (SGC)  probably  came  from  zoological  garden  hosts. 

Identification  of  larvae  from  wild  birds  that  construct  iso¬ 
lated  nests  and  that  do  not  live  close  to  human  habitations  should 
be  regarded  with  suspicion  if  these  larvae  have  not  been  identified 
by  a  contemporary  expert  in  argasids.  Larvae  of  related  species 
closely  resemble  those  of  A.  persicus.  Wild  bird  parasites  are  so 
poorly  known  that  the  presence  of  argasid  larvae  on  them  shoxad  be 
a  hint  to  consider  rare  or  poorly  known  tick  species  before  con¬ 
cluding  definitely  that  those  fotind  are  A,  persictis.  The  mouthparts 
of  larvae  pulled  from  birds  are  visually  "Broken  unless  extreme  cavu 
tion  is  exercised  and  the  body  characters  are  frequently  obscured 
by  engorgement  so  that  it  is  difficult  to  Identify  the  material. 

Wild  Mammal  Hosts 

Apparently  the  only  authentic  report  for  the  fowl  tick  from  a 
wild  mammal  is  a  note  of  three  adults  from  a  Texas  jack  rabbit 
shot  in  1906  (Hooker,  Bishopp,  and  Wood  1912), 
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Domestic  Meimmal  Hosts 


Howell,  Stiles,  and  Moe  (1943)  believe  that  A.  persicus  may 
feed  on  cattle  inore  commonly  than  is  generally  suspected  but 
reasons  for  this  aissumption  are  not  presented.  This  tick  has  been 
vaguely  reported  from  Persian  animals  (Altiimov  1935)  and,  on  the 
basis  of  a  museum  specimen  label,  from  cattle  in  the  Congo  (Schwetz 
1927B),  Hoffman  (1930),  apparently  from  personal  information,  sta¬ 
ted  that  in  Mexico  A,  persicxis  may  bite  animals  and  man  in  the  ab¬ 
sence  of  fowls.  In^the  United  Provinces  of  India,  Sen  (1938) 
listed  this  species  '"off  dog*",  Varicus  workers  have  reported  that 
they  were  unable  to  induce  the  fowl  argas  to  feed  on  laboratoiT-  or 
domestic  animals,  or,  if  some  blood  was  taken,  the  meal  was  only 
a  partial  one. 


Human  Hosts 

Authentic  records  of  A.  persicus  attacking  man  in  almost  all 
instances  stress  the  infrequency  of  such  experiences.  Reports  in 
certain  textbooks  of  medical  entomology  that  the  fowl  tick  is  an 

important  pest  of  man  or  even  '"a  veritable  scourge . in  the 

Sudan  and  South  Africa'*  (I)  are  without  the  slightest  foundation 
(see  below). 

In  the  Sudan,  King  (1926)  reported,  A.  persicus  rarely  bites 
man.  Several  nymphs  and  adults  in  Svidan  Government  collections 
are  labelled  "from  Yemenese  man,  SuaMn,  7-3-09,  0.  Atkey*".  The 
inference  is  that  the  speciiiens  were  taken  on  the  person.  The 
numerous  Kbsti  specimens  already  mentioned  in  Sudan  records  arouse 
suspicion  that  this  species  have  been  a  pest  in  houses  there  at 
one  time.  My  own  inquiries  in  many  parts  of  the  Sudan  and  from 
reading  a  considerable  number  of  travel,  medical,  and  natural 
history  reports  of  the  Sudan  have  failed  to  reveal  any  indication 
that  A,  persicus  is  known  as  a  human  pest  anywhere  in  the  Sudan, 

In  South  Africa,  Bedford  (1934)  wrote,  A.  persicus ^ seldom  at¬ 
tacks  man,  Lounsbury  (1900S ,1903B)  recorded  a  severe  bite  on  a 
person  in  Graaf f-Reinert ,  and  stated  that  he  had  heard  of  two  other 
persons  who  were  bitten,  but,  especially  in  the  former  paper,  he 
minimized  the  importance  of  A,  persicus  as  a  pest  of  people,  as  did 
Behr  (1899)  for  California.  “Howard  (1^09C),  however,  heard  of  a 
South  African  cart  that  had  been  stored  in  an  old  infested  chicken 
house;  "'no  one  was  able  to  ride  in  it  afterwards'".  In  Southern 
Rhodesia,  A,  persicus  is  pre-eminently  a  fowl  parasite  (Jack  1921), 


-  64  - 


Draka-Brockman  (19133,1920)  stated  that  this  tick  is  found  in 
or  near  huts  in  British  Somaliland  but  that  it  does  not  bite  man 
there.  From  the  United  Provinces  of  India,  Sen  (1938)  noted  A. 
persicus  '"on  bed  (presumably  can  infest  man)".  '"This  species"was 
reported  from  Quetta  (India)  where  it  was  stated  to  infest  houses 
and  to  bite  human  beings'*  (Warburton  1907).  As  stated  above, 
Hoffman  (1930),  remarked  that  in  Mexico  A.  persicus  may  bite  man 

in  the  absence  of  fowls ,  but  details  were  not  provided . 
In  Korea,  Kbbayashi  (1925)  '"examined  certain  specimens  of  Argas 
^OTsicus  .......  said  to  have  stung  men!* . 

Old  Iranian  (Persian)  reports  that  A.  persicus  is  such  a  pest 
of  human  beings  that  whole  villages  have” had  to  be  moved ,  so  wide¬ 
ly  quoted  from  Nuttall  ^t  al  (1908)  who  reviewed  the  earlier  liter¬ 
ature,  hardly  bear  contemporary  repetition.  The  evidence  in  all 
cases  is  circumstantial  and  based  on  hearsay.  That  these  fables 
shoiad  have  gained  the  stature  of  serious  fact  in  most  books  of 
medical  entomology  is  a  reflection  on  methods  of  textbook  fact¬ 
finding.  One  writer  has  even  gone  so  far  as  to  throw  in  for  good 
measure  a  large  p)art  of  the  African  continent  as  a  scourged  area. 
Since  1890  there  has  been  hardly  a  single  published  eyewitness  or 
co^oborated  report  of  Argas  per3ic\:is  biting  human  beings  that  has 
mt  referred  nerely  to  isolated  instances.  Though  some  bites  have 
been  described  as  painfiil,  only  one  or  two  have  been  shown  to  cause 
other  sequelae. 


^entieth  century  Iran  has  not  provided  evidence  to  corrobo¬ 
rate  the  early  app^ent  misrepresentations  concerning  the  fowl 
tick.  Carre  (1909),  in  reporting  on  the  frequency  of  larval  at- 
taclss  on  ^ckens  in  Teheran  did  not  mention  that  mem  is  attacked. 
Harold  (1922)  expressed  the  belief  that  Ornithodoros  lahorensis 
Neum^  is  actually  responsible  for  paix^  blies  attTTBuieci  io  A. 
^rsicus  in  Ir^  ^fcf.  also  Harold  (1920)7.  Dr.  Baltazard,  Direc- 
tor^T^he  P^teur  Institute  in  Teheran,“an  outstanding  student 
of  ^gasid  ticks  and  of  their  disease  relations,  informs  me  that 
he  knows  of  no  troubles  from  A.  persicus  in  Iran  so  far  as  human 
beinp  are  concerned.  Delpy  Tl9W)  observed  large  numbers  of  A. 

and  0.  lahorensi^  in  and  around  peasant  houses  and  sta'Bles 
near  Persepolis  in  Iran  but  he  did  not  mention  bites  of  either  spe- 

nn+J/i  o  ?  ^  laboratory  person  who,  when  washing  his  hands, 

iff  ny^Phal  fowl  tick  biting  him.  The  bite  was  painless 

Wn^tvnnt  ^  anthrax,  denonstrated  to  have 

been  transmitted  by  the  attack. 
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In  Palestine,  Nicholson  (1919)  and  Dunlop  (1920)  attributed 
hvunan  relapsing  fever  to  bites  of  A.  persicus.  Their  reports 
were  based  entirely  on  circumstantTal  evidence  ^cf.  also  Balfour 
(1920A,B),  Woodcock  (1920),  MacKenzie  (1920),  etc_.7.  Experimental 
evidence  negates  this  probability. 

Members  of  my  staff  and  I  on  several  occasions  have  questioned 
people  who  spend  much  time  in  heavily  infested  parks  and  houses  in 
and  near  Cairo  without  finding  anyone  who  acknowledged  being  bitten. 

Apparently  reliable  accounts  of  A.  persicus  infesting  human 
huts  in  which  chickens  are  also  kept,  and  not  infrequently  biting 
persons,  are  those  of  Sergent  and  Foley  (1910,1922,1939)  from  Al— 
geria.  Natives  there  refer  to  fleas  and  to  the  fowl  argasid  by 
the  same  name,  Although  the  ticks  are  frequently  associated  with 
cases  of  human  relapsing  fever,  they  were  proven  by  these  observers 
to  have  a  negative  role  in  the  transmission  of  spirochetes  causing 
the  disease. 

There  are  a  few  scattered,  apparently  authentic  reports  of  A. 
persicus  biting  man  outside  of  Africa.  One  such,  a  vivid  descrip- 
tion  enhanced  by  illustrations  of  the  tick  and  of  dark  weals  where 
the  human  victim  was  bitten,  has  been  reported  from  Romania  by 
Ciurea  and  Stephanescou  (1929).  The  attacks  occurred  inexplicably 
in  the  upper  stories  of  a  new  concrete  apartment  house  and  no 
chickens  or  pigeons  were  known  to  have  been  associated  with  the 
bviildings. 

With  regard  to  the  lively  account  of  attacks  by  *A.  persicus'* 
on  indigent  persons  in  Chile  (Porter  1928),  see  A.  reflexus,  p.  77. 

Reptile  and  Amphibian  Hosts 

Although  A.  persicus  always  shows  a  predilection  for  avian 
blood,  it  will“feed  on  toads  if  the  skin  of  these  animals  is  warmed, 
according  to  Galli- Valerio  (1911B).  The  blood  is  probably  toxic 
for  the  ticks  die  afterwards. 

The  record  of  A.  persicus  from  a  tortoise  in  Iran  (liichael 
1899)  is  most  probably  based  on  misidentification  or  incorrect 
or  incomplete  specimen  labelling. 
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Infestation  of  Human  Habitations  (Africa) 

African  records  of  A.  perslcvis  in  huts  of  indigenous  people 
(inferred  presence  of  chickens  in  some  huts)  are:  Annecke  and 
Quinn  (1952)  for  South  Africa,  Drake-Brockman  (1913)  for  SomalL. 
land,  Sergent  and  Foley  (1919,1922,1939)  for  Algeria,  and  Sudan 
records  above.  lounsbury  (1903B)  stated  that  the  fowl  tick  seldom 
occurs  in  South  African  houses  unless  chickens  are  kept  close  by. 


BIOLOGY 
Life  Cycle 

Among  the  many  references  to  some  phase  or  other  in  the  life 
cycle  of  A.  persicus,  some  of  the  more  important  are:  lotinsbury 
(1903B)  for  ^uth  Africa,  Nuttall  et  al  (1908)  for  laboratory 
observations,  Olenev  (l92aA)  for  tHe  ^atov  area  of  Russia,  Roveda 
(1940,1950)  for  Argentina,  Bodenheimer  (1934)  on  temperatva-e  and 
humidity  tolerance,  and  Zuelzer  (l92QA,B,192l)  on  feeding,  excre¬ 
tion,  and  life  cycle.  Hooker,  Bishopp,  and  Wood  (1912)  contributed 
a  detailed  study  of  the  life  cycle  in  southern  United  States  and 
reviewed  earlier  literatrare.  These  authors  also  provided  data  on 
growth  and  size  of  the  fowl  tick. 

The  life  cycle  in  general  under  favorable  conditions  requires 
about  four  months. 

Larvae  attach  usually  to  the  base  of  the  host's  wing.  They 
feed  there  for  five  to  ten  days  before  dropping  from  the  host  and 
seeking  shelter.  Nymphs  and  adults  become  satiated  in  from  five 
mnutes  to  two  hours  and  then  seek  a  sheltered  place  iri  the  build- 

yard,  or  tree  in  which  they  secrete  themselves.  Feeding  is 
usually  done  at  night,  sometimes  in  subdued  light,  seldom  if  ever 
in  strong  light. 

Coxal  fluid  is  emitted  within  a  few  minutes  after  engorgement 
is  complete  and  often  while  the  tick  is  stationaiy  or  moving  about 
the  host,  but  only  infrequently  while  the  mouthparts  are  still  in¬ 
serted  in  the  host's  skin. 


-  67  - 


Digestion  is  extremely  slow  and  fowl  blood  may  be  identified 
by  the  precipitin  test  for  at  least  23  months  after  ingestion 
(Gozony,  Kindle,  and  Ross  1914-). 

The  following  notes  are  chiefly  from  Hooker,  Bishdpp,  and 
Wood  (1912).  Many  more  details  may  be  found  in  their  report. 

Usually  females  oviposit  after  each  meal,  which  may  number 
up  to  six  or  seven  in  a  lifetime.  Under  exceptional  conditions, 
a  female  may  reqiiire  two  blood  meals  before  laying  eggs.  The 
greatest  number  of  eggs  deposited  after  the  first  few  blood  meals 
Increases  progressively  from  195  to  646,  but  decreases  aifter  sub¬ 
sequent  feedings  to  as  few  as  47  eggs  following  the  seventh  or 
last  feeding.  The  average  number  of  eggs  laid  after  each  engorge¬ 
ment  was:  first,  131;  second,  159;  thii^i,  133;  fourth,  110;  fifth, 
97;  sixth,  95;  seventh,  47.  Eggs  are  laid  in  the  adult  tick's 
retreat. 

Ovi position  generally  commences  fo\ar  to  ten  days  after  feeding, 
in  summer  sometimes  as  early  as  the  third  day.  In  winter  or  in  the 
absence  of  males,  egg  laying  may  be  delayed  for  weeks  or  months, 

Ovi position  of  moderately  large  batches  continues  over  a  six  to  ten 
day  period  but  only  three  days  are  reqiiired  for  depositing  a  small 
niunber  of  eggs.  In  natiure  it  appears  that  the  fowl  argas  seldom 
engorges  and  oviposits  more  than  five  times,  unless  females  conu 
mence  feeding  early  in  the  spring. 

Incubation  of  eggs  extends  over  an  eight  to  eleven  day  period 
in  warm  summer  weather,  but  in  cooler  climates  or  seasons  this  p&- 
riod  is  extended  to  three  weeks  or  even  longer. 

As  stated  above,  larvae  generally  feed  for  from  five  to  ten 
days,  but  they  may  complete  engorgement  in  three  or  four  days,  and 
Rohr  (1909)  recorded  two  days.  There  is  some  indication  that  quiet, 
setting  hens  edlow  the  greatest  number  of  lapvae  to  thrive,  and 
that  different  breeds  of  hosts  exert  no  influence  on  larval  devel¬ 
opment,  In  NAlfllL3  laboratories.  Dr,  Herbert  S,  Hurlbut  (unpub. 
lished^  is  finding  that  only  a  moderate  number  of  larvae  kills 
chickens  used  in  his  experiments,  apparently  not  doing  so  by  trans¬ 
mission  of  pathogenic  organisms  or  by  exsanguination.  Nymphs  and 
advilts  resvilting  from  these  larvae  have  no  observable  deleterio\as 
effect  on  their  hosts.  Reasons  for  this  exceptional  larval  toxic¬ 
ity  have  not  yet  been  ascertained. 
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Larvae  survive  unfed  for  over  five  months  in  cool  weather,  but 
in  Texas  during  midsummer  they  succumb  in  about  two  months.  At  30^C, 
and  1%  R.H,,  unfed  Egyptian  lajrvae  siorvive  for  up  to  thirty  days 
(H,  S,  Hurlbut,  personal  communication). 

Larvae  molt  to  nymphs  in  warm  summer  weather  about  fotir  days 
following  completion  of  feeding. 

Nymphs  usually  feed  twice,  in  a  matter  of  half  an  hour  (some¬ 
times  two  hovirs)  and  molt  a  week  or  two  (sometimes  longer)  after¬ 
wards.  Some  nymphs  undergo  a  third  molt  before  reaching  adulthood; 
this  phenomenon  cannot  be  correlated  with  sex,  food  supply,  or 
climatic  conditions.  Unfed  second  instar  nymphs  survive  up  to  a 
year  but  first  instar  nymphs  are  known  to  live  for  only  up  to  nine 
months. 

Female  feeding  has  been  discvissed  above.  Copulation  is  simi¬ 
lar  to  that  described  for  0,  moubata  (page  134)* 

Adults  may  live  as  long  as  three  years  without  food  (LaboiiL- 
bene  1881)  but  this  appears  to  be  exceptional.  Unfed  ad\ilts  genu 
erally  succvunb  more  rapidly  than  engorged  adults,  which  normally 
appear  to  live  from  five  to  thirteen  months,  but  which  may  on  oc¬ 
casion  survive  longer. 

Besides  being  a  particularly  intriguing  study  for  some  workers, 
the  ability  of  the  fowl  tick  to  withstand  starvation  for  long  pe¬ 
riods  no  doubt  accounts  in  part  for  its  wide  distribution  and  large 
ntimbers.  Observations  made  Newman  (1924)  on  longevity  without 
food  were  summarized  as  follows:  Test  1:  An  isolated  female  lived 
two  years  and  three  months,  (2)  it  produced  fertile  eggs  four  months 
after  isolation,  and  (3)  larvae  lived  for  three  months.  Test  2: 

(l)  Males  died  four  months  after  isolation,  (2)  first  female  died 
after  two  years  and  four  months,  (3)  two  females  lived  three  years, 
(4)  three  females  lived  four  years,  and  (5)  the  maximum  time  a  fe¬ 
male  lived  was  four  years  and  five  months.  Removal  of  fowls  from 
a  house  or  yard  is  in  itself  of  little  use  in  ridding  the  premises 
of  ticks. 

Larval  survival  without  food  for  228  days  at  22°C,  to  26°C, 
and  9Q6  to  100^  relative  humidity  was  reported  by  Roveda  (1940) » 

At  temperatures  of  37*^,  to  38^.  and  at  relative  humidities  of 
to  IOC55  larval  survival  was  reduced  to  an  average  of  50  days. 
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Ecology 


All  stages  congregate  on  walls,  in  crevices,  or  between  boards 
of  poultry  houses.  Around  Cairo  we  find  literally  tens  of  thousands 
under  loose  bark,  in  crevices,  and  on  the  trunks  of  trees  in  city- 
park  heron  rookeries.  Trees  in  which  chickens  roost  are  frequently 
reported  as  hiding  places  for  A.  persicus.  Other  habitats  have 
been  discussed  under  HOSTS  above. 

The  ability  of  eggs,  larvae,  nymphs  and  adults  to  withstand  a 
wide  range  of  temperatxjre  and  humidity  conditions  has  been  studied 
by  BodenheinKr  (1934).  Fifty-nine  observations  of  nymphs  and  adults 
in  temperature  gradients  ranging  from  2°C.  to  47.7®C.  failed  to  ex¬ 
hibit  a  significant  response  to  changing  temperatxjre  stimuli.  While 
the  vital  optimum  of  the  egg  stage  is  2CPC.  and  8C^  relative  humid¬ 
ity,  the  tolerance  to  fluctmting  climatic  factors  is  remarkably 
great.  Even  at  2%  relative  humidity,  mortality  is  only  slightly 
greater  than  at  optimum  conditions  of  environmental  moisture.  The 
thermal  constant  for  the  egg  steige  is  316  day-degrees.  At  temper- 
atxires  of  from  33°C.  to  18^.,  eggs  hatch  in  from  10.5  days  to  33.3 
days  (from  highest  to  lowest  temperature).  Temperatures  of  15°C. 
and  below  inhibit  egg  hatching.  At  high  temperatxire  (33°C.)>  a 
relative  humidity  of  at  least  6C^  is  necessary  for  hatching.  At 
moderate  temperature  (18^0.  to  27°C.),  there  is  little  difference 
in  numbers  of  larvae  hatching  from  eggs  maintained  at  various  per¬ 
centages  of  relative  humidity  ranging  from  twenty  to  a  hundred. 

The  ability  of  A.  persicus  to  withstand  desiccation  and  high 
temperatures  has  been  studiedTby  Lees  (1947)  in  his  excellent  re¬ 
search  on  transpiration  and  epicuticle  structure  in  ticks. 

In  Argentina,  the  optimum  temperature  for  egg  hatching  is  said 
to  be  between  22°C.  and  38°C.  with  relative  humidity  from  90^  to 
10Q6.  Mortality  increased  from  4.85%  vinder  the  above  conditions 
to  22.4^  at  37^.  and  8Q%  to  99%  relative  humidity.  ^Roveda 

(1940)_7 

It  appears,  from  these  observations  as  well  as  from  the  com¬ 
paratively  great  adaptability  of  this  species  as  demonstrated  by 
its  wide  geographical  range,  that  Argas  persicus  is  less  restricted 
by  higher  humidity  factors  than  are  many  other  argasids. 
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In  cold  climates  such  as  Saratov,  Russia,  development  occxirs 
only  at  temperatures  over  2CPc,  Exposvire  to  high  humidity  (pre- 
sximably  at  cold  temperatures)  kills  the  ticks  (Olenev  1926,1928a). 

The  presence  or  absence  of  A,  persicus  in  coastal  areas  fre¬ 
quently  is  referred  to  in  literat\ire.  lounsbioy  (1903B)  stated 
that  A.  persicus  is  everywhere  common  in  South  Africa,  including 
coastal  towns  and  areas.  Howard  (1908)  reported  that  in  South 
Africa  this  tick  is  common  except  near  the  coast  and  that  the  same 
distributional  pattern  had  been  reported  from  Australia.  Records 
from  a  number  of  other  localities  indicate  that  the  fowl  tick 
does  indeed  inhabit  coastal  areas.  For  instance,  Theodor  (1932) 
reports  this  species  especially  common  along  the  Ifediterranean 
coast  and  in  Jordan  Sea  areas  of  Palestine.  In  Egypt,  we  find 
it  commonly  in  coastal  villages  and  cities.  We  have  also  found 
cast  nymphal  skins  at  Djibouti,  the  seaport  of  French  Somaliland, 

It  occxirs  at  Port  Sudan  on  the  Red  Sea  coast  of  Sudan  (Sudan  Gov¬ 
ernment  Collection  record)  and  at  Hodeida  on  the  opposite  coast 
in  Yemen  (Hoogstraal,  ms.).  In  Reunion,  Gillard  (1949)  reported 
the  fowl  tick  particvilarly  common  on  the  coast,  and  in  Madagascar 
it  occurs  chiefly  in  coastal  areas  (Buck  1935,1948A,C). 

Concerning  altitudinal  range.  A,  persicus  is  frequently  re¬ 
ported  as  common  in  lowlands  and  rare  or  absent  in  highlands.  In 
mountains  of  the  Sinai  Peninsula  of  Egypt  we  find  numerous  specie 
mens  at  elevations  up  to  6000  feet. 

Lewis  (1939A)  stated  that  in  Kenya  A,  persicus  is  present  only 
in  European  areas.  This  is  certainly  not  true  for  the  S\idan,  where 
chicken  flocks  of  many  remote,  indigeno\xs  tribes  have  been  known  to 
be  infested  for  half  a  century.  More  recently,  Wiley  (1953)  indi¬ 
cated  that  the  fowl  tick  is  increasing  its  range  in  Kenya. 

An  apparent  negative  geotropism  displayed  by  unfed  larvae 
reared  from  advilts  collected  from  trees  serving  as  a  heron  rookery 
has  been  obseirved  by  Dr,  H.  S.  Hurlbut  at  NAMRU-3,  Cairo.  At  the 
same  time,  larvae  from  adults  collected  from  chicken  hoxases  ap¬ 
peared  to  show  a  positive  geotropism.  The  Fi  larvae  of  adults 
from  heron  rookeries  were  inclined  to  prefer  herons  rather  than 
chickens  as  hosts  and  the  reverse  appeared  true  for  larvae  from 
adults  from  chicken  houses.  Informal  as  these  observations  are, 
they  suggest  an  interesting  research  problem. 
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DISEASE  RELATIONS 


MAN;  Reported  sequelae  of  the  fowl  argas*  bite  reinge  from 
itching  to  death.  Actually,  there  are  no  trustworthy  accounts 
of  severe  illness  resiilting  from  a  fowl  argas  bite.  Anthrax 
(Bacillus  anthracis),  however,  has  been  transmitted  to  man  by  the 
bite  of  this  tick  in  the  laboratory  on  one  known  occasion.  Speci¬ 
mens  have  been  experimentally  infected  with  plague  (Pasteurella 
^stis j  and  with  yellow  fever  virus.  A,  persicus  has  been  reported 
in  textbooks  and  discussion  papers  to  lEransmit  human  relapsing 
fever  (Borrelia  spp, )  but  there  does  not  appear  to  be  a  shred  of 
conclusive  evidence  to  support  this  claim.  Experimental  stiiiies 
to  date  negate  this  possibility.  The  little  work  done  on  A,  per¬ 
sicus  in  relation  to  typhus  has  gone  only  far  enough  to  show  that 
the  etiologic  agent  (Rickettsia  prowazeldij  survives  in  the  tick 
for  ten  days.  The  fowl  tick  is  susceptible  to  parenteral  infec¬ 
tion  with  West  Nile  virvis  but  does  not  transmit  the  vinis, 

FOWLS;  The  fowl  argas  is  frequently  so  nxunerous  that  birds 
are  killed  by  exsanguination.  Spirochetosis  /" Borrelia  anserina 
(=  B,  gallinarum)  7  of  chickens,  ducks,  geese,  turkeys  and  canaries 
is  a  serious  disease  transmitted  by  A,  persicus  nearly  everywhere 
that  it  is  foiand,  but  not  everywhereT  Fowl  piroplasmosis  (Aegyp^ 
lanella  pullorum)  is  also  transmitted  by  the  fowl  argas,  which  klso 
has  been  suggested  to  be  a  vector  of  Grahamella  gallinarum,  A 
condition  called  fowl  paralysis  by  some  students  and  tick  paralysis 
by  others,  due  possibly  to  a  toxin  from  the  tick,  sometimes  occurs 
after  bites.  Chicken  cholera  or  fowl  plague  (Pasteurella  avicida) 
may  cause  the  death  of  birds  that  eat  infected  ticks.  Virus  in¬ 
duced  fowl  tumors  are  not  transmitted  by  bites  of  the  fowl  argas. 
See  next  paragraph, 

WIID  BIRDS;  Populations  of  this  tick  from  Egyptian  rookeries 
of  the  buff-backed  heron  or  cattle  egret  have  been  found  infected 
with  Salmonella  typhimurium,  but  others  from  chicken  yards  were 
negative  for  Salmonella  spp, 

CATTIE;  Successful  experimental  transmission  of  anaplasmosis 
(Anaplasma  marginale)  by  A,  persicus  has  been  reported. 
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MISCELIANEOUS:  It  has  been  claimed  that  West  African  speci¬ 
mens  have  been  found  infected  with  Qj  fever  (Coxiella  burnetii). 

In  Egypt,  the  fowl  argas  is  infected  with  one  or  more  virxises 
distinct  from  West  Nile  but  otherwise  unidentified. 


REMARKS 

An  excellent  and  detailed  study  of  the  internal  and  external 
morphology  of  A.  ^rsicus  has  been  presented  by  Robinson  and  David¬ 
son  (l913A,B,i^l4;,  and  hy  Patton  and  Gragg  (1913).  An  earlier 
work  is  that  of  Heller  (I858),  Rohr  (1909)  reported  on  life  cycle 
and  biological  studies  in  Brazil,  and  inclvded  a  few  photomicro¬ 
graphs  of  internal  organs.  Regeneration  of  broken  appendages  has 
been  reported  by  Kindle  and  Cunliffe  (1914)  and  by  Nuttall  (1920B). 
Sensory  perceptions  have  been  studied  by  Kindle  and  Merriman  (1912). 
The  coxal  cymatium  of  A.  persicus  has  been  discussed  by  Schulze 
(1936a),  who  also  (1941)  described  and  illustrated  the  haller*s 
organ.  Micks  (1951)  gives  an  account  of  a  convenient  rearing 
technique  and  life  cycle  observations  and  Sapre  (1943)  described 
his  method  for  laboratory  rearing.  Innnunity  of  chickens  to  bites 
of  the  fowl  argas  has  been  sttdied  by  Trager  ^940).  Anticoagulin 
in  the  salivary  glands  and  gut  has  been  reported  by  Nuttall  and 
Strickland  (1909)  and  by  Cornwall  and  Patton  (1914).  The  salivary 
glands  have  been  described  and  illustrated  by  Heller  (I858)  and 
Elmassian  (1910). 

Larvae  of  clothes  moths,  Tineola  biselliella,  have  been  ob¬ 
served  attacking  living  larvae  of  A.  persicus  in  laboratory  colo¬ 
nies  (Volimer  1931).  ~ 

According  to  Zuelzer  (1921),  A.  persicus  and  A.  reflexus  mate 
and  produce  fertile  offspring.  We^have  been  xmable  to  duplicate 
these  results  in  our  Cairo  laboratories. 

Observations  on  the  bacteriostatic  factors  in  blood— engorged 
ticks,  including  A.  persicus  (Anigstein,  Whitney,  and  Micks  195QA, 
B),  prompted  furtHer  studies  showing  that  bacterial  growth  inhi, 
bition  in  vitro  is  comj)arable  with  the  phenomenon  induced  by  anti¬ 
biotic  s^XWET^ney,  Anigstein,  and  Micks  1950)  and  that  a  blood 
hydrolysate  called  sanguinin  is  responsible  (Micks,  Whitney,  and 
Anigstein  1951).  This  subject  is  reviewed  \jiiier  0.  moubata  (page 
178).  -  - 
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Symbiots  of  A.  persicus  have  been  described  in  some  detail  by 
Cowdry  (1925C ,192^,192?/ and  by  Jaschke  (1933). 

The  subgenus  Argas  is  tentatively  defined  as  follows ; 

'"Parasites  chiefly  of  fowls.  Morphological  characters  entirely 
of  genus  Argas.  Sutural  line  (i.e,  lateral  groove)  encircling  body. 
With  a  flattened  body  flange  morphologicaJLly  differentiated  dorsal— 
ly  and  ventrally  by  a  row  of  qua^ate  cells  or  by  fine  striations 
or  wrinkles;  body  shape  elongate.  Integument  finely  wrinkled; 
discs  conspicxioios,  radially  distributed;  lacking  ventrail  "paired 
organ'".  Hood  lacking;  mouthparts  posterior  of  anterior  body  margin 
by  a  distance  about  eqvialling  their  own  length.  Legs  moderate; 
tarsal  humps  lacking*", 

A,  reflexus  was  designated  as  the  type  species  of  the  genus 
Argas*" by  Latreille  (1802)  and  is  so  considered  by  Cooley  and  Kohls 
(1944)  and  by  Pospelova-Shtrom  (1946)  ^Nuttall  et  ^  (1903)  pre¬ 
ferred  to  use  A.  persicvis  7»  A,  reflexus  would, "Therefore,  also 
be  the  type  species  ot  the  subgenus  Argas, 

The  size  of  each  stage  and  of  each  sex,  engorged  and  unengorged, 
has  been  reported  by  Hooker,  Bishopp,  and  Wood  (1912)  and  by  Campana- 
Rouget  (1954). 


IDENTIFICATION 

A,  persicus  is  easily  recognized  by  characters  listed  above 
for  the  subgenus  Argas,  with  the  restriction  that  its  dorsal  and 
ventral  periphery  is  marked  by  a  row  of  quadrate  '"cells'*  (fine 
striations  in  A.  reflexus). 

The  male  is  seldom  over  5.0  nm,  long  and  has  a  semicircular 
genital  aperture.  The  female  measures  from  4.0  mm,  to  11.0  ram, 
long  and  has  a  narrow,  transverse  genital  apertxire. 

Nymphs  are  similar  to  adults  except  that  they  lack  a  genital 
aperture  although  advanced  instars  may  have  a  shallow  depression 
in  its  place. 

Larvae  are  nicely  illustrated  in  various  editions  of  £rurapt*s 
Precis. 
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ARGAS  (ARGAS)  REFIBOIS  (Fabricius,  1794). 
(Figiores  17,18,29  axid  30) 

THE  PIGEON  ARGAS 


L  N  2  (J  EQUATORIA  PROVINCE  RECCRDS 

211  Juba  domestic  pigeon  cote  Nov 

1  Juba  domestic  pigeon  cote  Jan 

These  specimens  were  collected  in  1949  and  1950  but  subsequent¬ 
ly  we  have  been  unable  to  find  the  pigeon  argas  in  Juba  or  elsewhere 
in  the  Sudan.  These  few  may  have  been  remnants  of  stragglers  or  of 
a  small  number  of  introduced  individuals.  If  it  is  a  normal  inhab¬ 
itant  of  the  Sudan,  the  pigeon  argas  is  sporadic  eind  rare  here.  No 
other  specimens  are  known  from  the  Ethiopian  Faxmal  Region,  except 
those  reported  by  Rousselot  (1951^1953B)  from  French  West  Africa 
eind  one,  possibly  this  species,  from  Kenya  (Heisch  1954B). 


DISTRIBUTION 

Argas  reflexus  appears  to  be  a  Near  or  lliddle  Eastern  tick 
that  has  spread  northward  through  Europe  and  Southwestern  Russia 
and  eastward  to  India  and  elsewhere  in  Asia  (the  status  of  related 
species  or  subspecies  in  Asia  requires  further  study).  It  may  have 
been  accidentally  introduced  into  a  few  localities  in  the  Ethiopian 
Faunal  Region  north  of  the  Equator  and  to  parts  of  the  Americas. 

If  so,  transportation  of  infested  domestic  pigeons  undoubtedly  has 
been  responsible  for  this  range. 

NORTH  AFRICA:  EGYPT  (El  Dardiry  1935.  Hoogstraal  1952A. 
Taylor,  Work,  rfurlbut,  and  Rizk  1956).  ALGERIA  (Nuttall  et  ^ 

1908.  Neumann  1911.  Presence  not  subsequently  verified JT" 
^Unknown  in  Tunisia  (Colas-Belcour  1929B)_^ 

WEST  AFRICA;  FRENCH  WEST  AFRICA  (Rousselot  1951,19538  from 
Bamako,  Soudan j. 
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EAST  AFRICA;  SUDAN  (Koogstraal  1952A,1954B). 

^?KENyA;  Heisch's  (1954B)  specimen  may  represent  a  closely 
related  species ,_7 

NEAR  ^ST;  A.  reflexus  has  been  reported  from  Palestine 
(Theodor  1932 Turkey  (Vogel  1927,  Kurtpinar  1954)  and  Iran  (Delpy 
1947B).  Its  occurrence  in  intervening  areas  is  to  be  expected. 

FAR  EAST;  According  to  Sharif  (1938),  this  tick,  as  variety 
indicus  War  burton,  is  an  important  pigeon  peirasite  all  over  India, 

EUROPE;  In  Europe,  A.  reflexus  is  generally  distributed  and 
extends  at  least  as  far  north  as  Denmark  (Christiansen  1934).  It 
occurs  also  in  the  British  Isles,  The  Russian  range  of  this  tick 
is  said  to  be  confined  to  the  Caucasus,  Crimea,  and  areas  bordering 
southern  E^urope  (Pavlovsky  1948),  but  Olenev  (1929A,B,C  ,1931A,B,C ) 
also  includes  Middle  Asia  and  western  Siberia,  Oswald  (1939)  did 
not  find  the  pigeon  tick  in  Yxagoslavia, 

r AMERICAS;  Cooley  and  Kohls  (1944)  list  western  United  States 
and  Columbia  as  collecting  localities  for  ticks  that  they  call  A, 
reflexus  but  that  show  morphological  differences  of  yet  unknown” 
importance  as  species  indicators,  7 


HOSTS 

Domestic  pigeons  are  the  chief  host  of  A.  reflexus  and  are 
mentioned  by  all  authors.  Man  is  frequently  attacked,  especially 
in  the  vicinity  of  long  unoccupied  pigeon  cotes.  Chickens,  horses, 
and  (in  America,  see  above)  wild  birds  such  as  the  condor,  swallow, 
and  screech  owl  (Cooley  and  Kohls  1944)  have  been  listed  as  hosts. 
In  the  laboratory,  any  usiially  available  mammal  may  serve  as  host. 

The  literature  contains  numerous  reports  of  A.  reflexus  biting 
man  and  the  painful  sequelae  of  these  attacks.  Although  the  pigeon 
argas  is  mostly  strictly  associated  with  pigeons,  the  exigencies  of 
its  domestic  existence  drive  it  to  attack  persons,  possibly  more 
frequently  than  does  A.  persicus. 
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Early  literature  concerning  the  pigeon  argas  as  a  parasite  of 
man  has  been  reviewed  by  Nuttall  et  ^  Jl908).  I'fore  recently,  Kemper 
(1934)  attributed  four  cases  in  Germany  to  the  effects  of  warm 
weather.  Kemper  and  Reichmuth  (1941 )  reviewed  the  literatmre  and 
reported  over  twenty  attacks  in  Germany.  They  believe  it  possible 
that  this  tick  might  not  be  able  to  complete  its  life  cycle  on  hu¬ 
man  blood. 

It  is  now  evident  that  Porter's  (1928)  spirited  account  of  '"A. 
persicus'"  in  Calama,  Antofagasta  Province,  Chile,  must  be  referre'5 
to  A.  :reflexus  (or  to  the  American  variant;  see  DISTRIBUTION  above), 
as  Tndicated  in  the  following  paragraph.  Bites  of  these  ticks  were 
sufficiently  numerous  euid  painfiil  for  attention  to  be  devoted  to 
the  matter  in  the  daily  press  of  the  region.  Specimens  furnished 
parasitologists  as  the  cause  of  this  '"grave  molestation'"  were  iden¬ 
tified  as  A.  persicus.  Concerning  Porter's  report.  Kohls  (correspond¬ 
ence)  has  provided  the  following  note  for  inclusion  here. 

'"Early  in  1950,  I  received  from  Dr.  Amador  Neghme  R., 

Chief  Department  of  Parasitology  of  the  Public  Health 
Service,  Chile,  four  adults  and  a  nymph  (said  to  be)  Argas 
persicus,  collected  in  the  Province  of  Antofagasta  at  the 
town  of  Calama.  This  seems  to  be  the  only  Chilean  place 
where  this  tick  occurs,  and  is  found  in  human  houses  and 
in  dovecotes.  In  reply  to  his  letter,  I  said,  '"Study  of 
this  material  indicates  that  the  ticks  are  not  Argas  persicus 

but  Argas  reflexus,  .  The  only  South  American  specimens 

of  reflexus  that  t  have  seen  previously  were  collected  in 
chicken  coops  at  Bogota,  Colombia.....  The  Calama  speci¬ 
mens  appear  to  agree  in  all  particulars  with  reflexus 
of  the  Old  World  and  from  Bogota  except  for  the  presence 
of  a  few  quadraJigrUar  plates  interspersed  with  the  striae 
on  the  flattened  margins.  This  difference  could  well  be 
due  to  variation  said  for  this  reason  I  would  like  to  have 
more  specimens  from  Calama  for  study*".  In  response  to 
this  I  received  eleven  adults  from  Calama  and  twenty 
adiilts  and  fifteen  nymphs  from  Chuquicamata,  a  town  about 
twenty  miles  away.  The  source  was  not  mentioned  in  either 
case,  but  all  the  specimens  proved  to  be  the  same  as  those 
sent  previously.  In  brief,  these  specimens  from  Chile 
that  I  have  seen  are  not  Argas  persicus  but  are  probably 
local  variants  of  A.  reflex^*** . 

The  subject  of  A.  reflexus  as  a  human  parasite  will  be  treated 
more  fiilly  in  a  subs"equent  volume  of  this  work. 
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BIOLOGY 


The  pigeon  tick  may  remain  unfed  in  or  near  pigeon  houses  for 
many  months,  or  even  for  several  years  (Nuttall  ^  ^  1908,  liayer 
and  Madel  1950),  Feeding  is  much  like  that  of  A,  persicus,  which 
attacks  poultry,  and  is  accomplished  at  night,  “Domestic  chickens 
are  apparently  considerably  less  liable  to  attack  by  A,  reflexus 
than  are  pigeons.  Hiding  places  of  these  ticks  are  easily  found 
in  the  cracks  and  crevices  of  pigeon  cotes.  The  life  cycle  ap¬ 
pears  to  be  much  like  that  of  A,  persicus.  Restrictive  and  opti¬ 
mum  biological  and  climatic  fa'ctors  have  not  yet  been  reported  in 
literature.  Females  feed  prior  to  oviposition,  but  according  to 
Schulze  (1943B),  males  require  only  a  single  blood  meal  annually. 

During  the  larval  stage  there  is  no  urinary  or  fecal  excretion 
(Enigk  and  Grittner  1952),  Nymphs  and  adults  immediately  after 
feeding  discharge  a  mixture  of  urine  and  feces,  followed  by  further 
excretion  the  following  day.  The  simultaneous  deposition  of  urine 
and  feces  causes  the  rapid  formation  of  a  '"guanocrystal"'  in  the 
viscous  mass,  thus  frequently  leaving  a  white  center  of  urine  sur¬ 
rounded  by  a  dark  fecal  ring  on  the  surfaces  on  which  the  substance 
has  been  deposited,  (Note;  Compare  this  type  of  excretion  with 
that  of  Ornithodoros  moubata),  Adxilts  deposit  only  urine  for  some 
two  weeks  after  feeding,  then  at  long  intervals  a  mixture  of  feces 
and  urine.  Four  weeks  after  feeding,  females  begin  oviposition, 
during  which  tine  no  excretion  is  seen.  Coxal  fluid  is  seldom 
voided  during  feeding,  but  usually  begins  only  following  complete 
engorgement  (Zuelzer  19203,  and  our  own  observations). 


DISEASE  RE'IATIONS 

MAN;  Human  beings  who  venture  near  occupied  or  long  abandoned 
pigeon  houses  are  readily  attacked,  and  the  ticks  may  invade  nearby 
human  habitations  after  pigeons  have  left  their  usual  resting  places. 
Pain  or  irritation  may  be  felt  for  years  after  the  pigeon  argas  has 
bitten.  This  species  is  incapable  of  transmitting  spirochetes  of 
African  tick-borne  relapsing  fever  (Borrelia  duttonii), 

PIGEONS;  Squabs  are  especially  susceptible  to  bites  of  this 
tick  eind  adults  too  may  suffer  to  the  point  of  death  by  exsanguina- 
tion  when  their  houses  are  heavily  infested.  The  pigeon  argas  is 
of  negligible  importance  in  the  transmission  of  Salmonella  bacteria 
among  pigeons  but  does  transmit  fowl  spirochetosis,  B,  anserina 
(=  B,  gallinarum).  It  is  said  to  be  probably  capable  of  transmitting 
fowl  piroplasmosis  (Aegyptianella  pullorum). 
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IHSCELIANEOUS:  In  Egypt,  the  pigeon  argas  is  infected  with 
one  or  more  viruses  distinct  from  West  Nile  but  otherwise  uniden¬ 
tified. 


REMARKS 

Egypt  is  the  only  territory  on  continental  Africa  where  the 
pigeon  tick  is  known  to  be  of  some  economic  importance.  The  re¬ 
view  of  this  species  for  the  present  work  has  not  been  as  inten¬ 
sive  as  for  most  other -species. 

The  temperature  preferences  of  unfed  and  engorged  pigeon  argas 
have  been  described  by  Herter  (1942). 

The  anatomy  has  been  described  by  Pagenstecher  (1862 ). 

According  to  Euelzer  (1921 ),  A.  persicus  and  A.  reflexus  mate 
and  produce  fertile  offspring.  We*" have  unsuccessfully  attempted 
to  duplicate  this  phenomenon  in  our  Cairo  laboratories. 

With  reference  to  remarks  on  coxal  fluid  by  Remy  (1921,19228), 
see  0.  inoubata  section,  page  173.  See  also  Lavoipierre  and  Riek 

(1953). 

Senevet  (1920A)  disctissed  the  relationship  of  the  size  of  the 
pads  of  the  first  pair  of  legs  in  larvae  in  relation  to  overall 
body  size. 

Schulze  (1943B)  figured  the  midgut,  as  A.  co lumbar um,  to  iL- 
lustrate  his  observation  that  in  the  argasids,  and  particularly  in 
this  species  and  in  bat- parasitizing  species,  there  is  little  basal 
branching  of  the  diverticula  but  considerable  distal  branching. 

Schulze  (1941)  also  noted  and  illustrated  the  halier's  organ 
of  each  stage  of  the  pigeon  argas.  K.  W.  Neumann  (1942),  a  student 
of  Schxilze,  discussed  the  morphology  and  function  of  the  dorsal 
plate  of  the  larva,  also  xinder  the  name  A.  columbarum. 

There  is  some  chance  that  the  name  A.  reflexus  refers  to  a 
Eiiropean  parasite  of  wild  birds  and  the  correct  name  of  the  pigeon 
parasite  should  be  A.  colmbae  (Hermann,  I8O4)  (cf.  DtiBuysson  1924). 
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Schiilze  (1943B),  referring  to  this  species  as  Argas  columbarTira  Shaw, 
1793,  a  naine  usually  considered  as  a  nomen  nudvcn,  cited  as  his 
authority  an  apparently  -unpublished  thesis  on  biology  of  the  pigeon 
argas  by  one  K.  H.  >fuller  (1939,  Berlin),  whose  report  I  have  not 
seen. 


Note,  under  remarks  for  A.  persicus,  the  characters  of  the  suh- 
genus  Argas  and  that  A.  reflexus  is  considered  -to  be  the  type  spe¬ 
cies  of  the  genus  and'^of  the  subgenus  (page  74  )• 

A  tick  of  questionable  systematic  status.  A,  hermanni  (Audouin, 
1827)  is  closely  related  to  or  identical  with  AT  reflexus.  When 
commencing  the  study  of  this  group  (Hoogstraal  195^4 J  it  appeared 
that  the  two  were  valid  species  but  subsequent  investigation  has 
left  me  with  some  doubts.  Further  observations  are  at  present 
vmder  way. 


IDENTIFICAT ION 

Remarks  under  identification  of  A.  persicus  apply.  Note  that 
the  dorsal  and  ventral  body  periphery  of  A.  reflexus  is  composed 
of  irregular  striations. 
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Figures  31  and  32,  $,  dorsal  and  ventral  views 


ARGAS  (OGADENUS)  BRUMPTI 


Svidan  specimen 


PLATE  X 
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ARGAS  (OGADENUS)  ERUMPTI  Neumann,  1907(bJ 


(Figvires  19,20,31  and  32} 
ERUMPT*S  ARGAS 


L  N  $  d*  EQUATORIA  PROVINCE  RECORDS 


12 

Ifflurok 

Heterohyrax  brucei  hoogstraali 

Feb 

1 

Imurok 

rieterohyrax  brucei  hoogstraali 
(in  den) 

Feb 

1 

Imatong 

Heterohwax  brucei  hoogstraali 

Feb 

1 

Niraule 

Acomys  nystrella 

Apr 

DISTRIBUTION  IN  THE  SUDAN 

Blue  Nile:  Gebelein  (El  Jebelein}  (King  1911,1915),  '"Blue 
Nile  disiricts'*  (Archibald  1923). 

Kas salat  Erkowit  (King  1926), 

Kordofan:  Nuba  Mountains  (Ruttledge  1930), 

Sudan  Government  collections  contain  King *3  Gebelein  collections, 
numerovis  laboratory  reared  progeny,  and  Ruttledge 's  specimens  from 
Del  ami  in  the  Nuba  Mountains, 

Note  the  Egyptian  records  below,  most  of  which  are  from  the 
Southeastern  Desert  near  the  Sudan  frontier  in  that  part  of  Egypt 
administered  by  the  Sudan  Government, 


DISTRIBUTION 

Argas  brumpti  is  a  tick  of  drier  East  African  areas  that  has 
spread  into  South  and  Southwest  Africa,  into  that  part  of  south¬ 
eastern  Egypt  that  is  included  in  the  Ethiopian  Faxinal  Region,  and 
some  distance  into  the  Western  Desert  of  Egypt  (Palearctic  Faunal 
Region),  The  distribution  has  been  mapped  by  Hoogstraal  and  Kaiser 
(1956), 
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MCRTH  AFRICA;  EGYPT  (Hoogstraal  1952A.  Garnham  1954,1955. 

kai  flfir  1956.  Davis  and  Mavros  1956B.  Schmidt  and 

Marx  1956). 

EAST  AFRICA;  SUDAN  (King  1911,1915,1926.  Archibald  1923. 
Ruttledge  1930.  Hoogstraal  1952A,1954B.  Hoogstraal  and  Kaiser 
1956). 

ETHIOPIA  (as  Somaliland)  (Neumann  19078,1911,1922.  Nuttall 
at  al  1908.  Stella  1938A,1939A,1940) . 

KENYA  (Neave  1912.  Cunliffe  1914B.  Anderson  1924A.  Warbur- 
ton  1933.  Walton  1950B.  Garnham  1954,1955.  Heisch  1954F). 

UGANDA  (Hoogstraal  and  Kaiser  1956). 

SOUTHERN  AFRICA;  OVAMBOLAND,  SOUTHWEST  AFRICA  (Theiler,  xin- 
published).  tJNION  OF  SOUTH  AFRICA  and  BECHUANALAHD  (Bedford  1936). 


HOSTS 

Available  records  indicate  that  in  nature  larvae  feed  on  liz¬ 
ards  and  on  a  number  of  mammals  inhabiting  dry  caves,  lairs,  and 
rock  ledges.  Nymphs  and  adults  also  attack  lizards  6ind  almost  any 
TTWTTiTnBl  that  happens  to  stop  near  their  retreat.  Certain  birds  are 
acceptable  as  larval  hosts  in  the  laboratory  but  birds  have  not 
yet  been  found  infested  in  nature.  Larvae  have  been  reared  on 
guinea  pigs  and  nymphs  and  adults  on  white  mice. 

Larvae 


Animals  on  which  larval  A.  brumpti  have  actually  been  fotind 
in  nature  are  the  following; 

Lizards;  Agama  colo norum  in  the  Sudan  (Ruttledge  1930).  Uro- 
mastix  ocellatus  and  Agama  a.  spinosa  in  Southeastern  Egypt  (Hoog¬ 
straal  and  Kai'ser  19507  Schmidt  and  Marx  1956).  Gerrhosaurus 
yalldus  in  Transvaal  (Bedford  1936).  The  gecko  Tarentola  a.  annu¬ 
laris  in  the  Western  Desert  and  in  the  Southeastern  desert  of  Upper 
Egypt. 

Rock  hyraxes;  Heterohyrax  brucei  hoogstraali  (Equatoria  Prov¬ 
ince  record  above),  Procavia  sp.  in  Egypt  (Hoogstraal  1952B) ,  and 
Procavia  capensis  burtoni  in  Southeastern  Egypt  (Hoogstraal  and 
Kaiser  1956 > . 
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Rodents:  Spiny  mice,  Acomys  hystrella  (Bqmtoria  Province 
record  above)  and  Acomys  cahirinus  dimijiatus  in  Southeastern 
Egypt  (Hoogstraal  and  Kaiser 

Nymphs  and  Adults 

Specimens  from  the  KituL  District  of  Kenya  (Heisch  1954F) 
were  determined  by  precipitin  tests  to  have  fed  on  porcupines 
and  not  on  hyraxes,  rats,  or  gerbils.  Lizards  and  baboons  were 
suspected  as  possible  hosts.  Subsequently,  Garnham  (1954)  work¬ 
ing  in  the  same  area  found  blood  corpuscles  of  lizards  in  re¬ 
cently  fed  ticks  and  noted  that  vmdigested  corpiiscles  could  be 
identified  in  the  ticks  at  least  a  month  after  feeding.  Garnham 
fed  captive  nymphs  and  adiJ.ts  on  geckos  and  agamid  lizards. 

Inasmuch  as  nymphs  and  advdts  feed  rapidly,  they  are  seldom 
foimd  when  the  vertebrate  host  is  examined.  It  may  be  assumed, 
however,  that  these  stages  probably  feed  on  most  of  the  larval 
hosts  noted  above. 

Walton  (I95OB)  reported  that  Brumpt*s  argas  attacks  hyraxes 
and  people  who  take  refuge  near  hyrax  dens  in  Kenya.  T heller’s 
five  female  specimens  from  Ovamboland  are  from  a  mierkat,  Cynictis 
penicillata  Cinderella.  Africans  of  the  Yatta  Plains  say  tnat 
this  tick  ^kitunuj  feeds  on  human  beings,  elephants,  buffalo, 
elands,  and  giraffes,  and  that  specimens  mav  be  fo\md  in  dust 
where  big  game  animals  roll  (Cunliff e  1914B) .  I  have  seen  three 
adult  specimens  from  a  lion’s  lair  near  Pvisa,  Kenya  (RINH  collec¬ 
tions).  In  Ethiopia,  Brumpt  found  A.  brumpti  near  porcupine  bur¬ 
rows,  and  reported  its  bite  on  himself  (Nuttall  et  al  1908. 

Brumpt’s  Precis).  King’s  (1915)  Sudan  records  are  ^om  sparsely 
vegetated  areas  containing  caves  and  crevices  in  which  many  kinds 
of  animals  rest.  Uganda  hosts  are  the  African  porcupine  and  the 
rock  hyrax,  Procavia  capensis  meneliki  (Hoogstraal  and  Kaiser  1956). 

Experimental  Hosts 

King  (1926)  reared  larvae  on  the  bare  skin  of  the  head  of 
guinea  fowl.  Larvae  failed  to  engorge  on  man,  dogs,  cats,  goats, 
pigeons,  doves,  sparrows,  or  bats,  though  some  attached  to  spar¬ 
rows  and  pigeons.  Nymphs  and  adults  fed  on  rabbits  and  man. 
Ruttledge  (1930)  fotind  no  larvae  on  gtiinea  fowl  in  the  Nuba  Moun¬ 
tains  and  believed  that  lizards  are  the  favorite  larval  host  there. 
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Davis  and  Mavros  (1956B)  successfully  reared  larvae  on  gviinea 
pigs  and  nymphs  and  adults  on  white  mice. 

That  the  various  stages  of  Brumpt‘s  argas  feed  to  an  extreme 
degree  of  repletion  on  white  mice  and  gtiinea  pigs  has  been  noted 
in  Dr.  G.  E.  Davis*  and  in  our  laboratories.  This  phenomenon  is 
exceptional  in  the  genus  Argas. 


BIOLOGY 
Life  Cycle 

Ruttledge  (1930)  found  larvae  on  lizards  only  in  March,  at 
the  end  of  the  dry  season.  Larvae  taken  in  Egypt  were  attached 
to  hosts  in  the  winter  and  spring  months  of  February,  March,  and 
April;  but  it  should  be  noted  that  these  are  the  only  months 
during  which  we  have  extensively  explored  Upper  Egypt,  to  which 
area  A.  brumpti  is  probably  restricted  here. 

At  Khartoum,  eggs  were  laid  in  the  laboratory  in  March,  April, 
and  October;  some  of  these  hatched  about  a  month  later  (King  1915). 
Females  brood  over  their  eggs  \intil  larvae  emerge  (confirmed  by 
Davis  and  Mavros  1956).  as  has  been  observed  for  many  argasid  spe¬ 
cies  (Hoogstraal  1952B).  Hosts  on  which  King  fed  immature  stages 
have  been  listed  above. 

Cunliffe  (1914B)  reported  egg  laying  from  a  single  female  as 
follows;  53  eggs  between  99  and  106  days  after  emergence,  66  eggs 
between  118  and  125  days,  21  eggs  between  152  and  156  days,  and 
18  eggs  between  l6l  and  166  days;  total  158  eggs.  The  female  had 
fed  on  a  fowl  on  the  12th,  17th,  and  143rd  day  and  had  been  fer¬ 
tilized  on  the  13th,  17th,  142nd,  158th,  and  l68th  day.  Larvae 
hatched  from  two  egg  batches  24  to  27  days  after  the  eggs  had  been 
laid  but  refiosed  to  attach  to  a  fowl  and  died.  King  (1915)  ob¬ 
served  that  larvae  do  not  feed  readily  until  they  are  about  ten 
days  old. 

Subsequently,  eggs  were  laid  in  the  laboratory  in  batches  of 
about  seventy  eggs,  about  a  month apart,  after  each  feeding,  through 
the  cooler  months  of  the  year  in  Khartoum  (King  1926).  One  male 
fertilized  at  least  three  females.  Four  nymphal  stages  were  obu 
served.  A  certain  mature  female  collected  in  July,  1918  was  still 
alive  in  December,  1926. 
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Recently,  Davis  and  Mavros  (1956b)  have  been  most  successfvil 
in  rearing  larvae  on  gviinea  pigs  and  nymphs  and  adults  on  white 
mice.  Between  feedings,  ticks  were  held  at  30°C.  in  a  humidified 
cabinet.  The  life  cycle  under  these  conditions  required  from 
four  to  eight  months.  Larvae  fed  from  six  to  fifteen  days,  most¬ 
ly  for  eleven  to  thirteen  days,  and  molted  to  nynphs  ten  to 
twelve  days  later.  This  lot  all  reached  the  adult  stage  after 
three  nymphal  molts,  as  follows:  first  to  second  instar,  fourteen 
to  twenty  days;  second  to  third  instar,  seventeen  to  32  days; 
third  instar  to  adults,  21  to  37  days.  One  third  nymphal  instar 
specimen  fed  twice  before  molting  to  an  adult  male.  This  individ¬ 
ual  required  140  days  postlarval  feeding  to  reach  adulthood  while 
the  most  rapid  time  for  this  interval,  also  for  a  male,  was  ninety 
days. 


In  an  additional  lot,  six  males  and  fourteen  females  required 
three  nymphal  instars  and  two  females  underwent  a  fourth  nynphal 
molt.  Three  pairs  fed  twice  in  the  last  nynphal  instar.  The  last 
nymphal  instar  lasted  from  26  to  65  days,  but  most  required  only 
26  to  33  days.  Females  fed  for  eight  to  21  minutes  and  mated  for 
ten  to  27  minutes.  Oviposition  commenced  eight  to  58  days  after 
feeding  and  larvae  hatched  after  eight  to  24  days.  The  number  of 
eggs  per  batch  ranged  from  24  to  96,  and  while  generally  smaller 
batches  showed  a  higher  rate  of  fertility  than  larger  batches  this 
was  by  no  means  consistent.  For  instance,  in  one  batch  of  24  eggs 
22  larvae  hatched,  one  batch  of  72  was  entirely  fertile,  a  batch 
of  62  was  about  fifty  percent  fertile,  and  the  batch  of  96  eggs 
hatched  81  larvae.  The  least  fertile  female  oviposited  a  second 
time  without  a  second  feeding  or  mating.  The  most  fertile  fe¬ 
male  fed  a  second  time  and  then  oviposited  though  without  having 
mated  since  the  first  feeding  three  months  previously. 

Ftirther  observations  showed  that  while  larvae  take  a  small 
amount  of  blood  within  an  hour  of  attaching  to  the  host,  the  bulk 
of  the  blood  is  ingested  shortly  before  completing  feeding.  Molt¬ 
ing  ticks  free  themselves  from  the  exuvia  within  a  few  minutes 
after  the  skin  splits.  Mating  and  feeding  takes  place  readily  in 
daylight.  Feeding  adxilts  stand  perpendicularly,  bracing  themselves 
against  the  tube;  when  partially  distended  they  fall  over  on  their 
dorsum  to  complete  engorgement. 
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Ecology 

A.  brmpti  lives  in  areas  of  low  rainfall  (Ovaraboland,  Kala¬ 
hari  ,"”NuHaT!omtains,  Egypt)  or  in  dry  niches  within  areas  of 
comparatively  high  rainfall  (Kenya,  southern  Sudan,  Transvaal). 

It  rests  in  caves,  lairs,  or  dens,  where  it  feeds  on  either 
permanent  mammal  residents  or  on  visiting  mammals  or  lizards,  or 
it  may  hide  under  rocks  from  whence  it  emerges  to  feed  on  passing 
lizards  or  mammals. 

The  original  Ethiopian  specimens  were  foiind  in  dust  under  rock 
ledges  in  a  dry  streambed  visited  by  porcupines  (Nuttall  et  al  1908. 
Brvmipt's  Precis).  It  was  said  that  these  adults  wandered  about  at 
night  but  not  during  the  day.  King  (1915)  found  specimens  in  caves 
and  crevices  where  they  were  living  among  debris  of  soil  and  rotting 
leaves  and  twigs.  One  of  Bedford's  (1936)  individuals  was  hiding 
under  a  stone.  In  Southeastern  Egypt  we  have  found  from  one  to  23 
nymphs  and  adults  together  a  millimeter  or  two  below  the  sirrface  of 
fine,  dry  sand  in  small  caves  and  in  holes  in  rocky  hillsides. 

These  areas  range  from  barren  desert  bordering  wadis  with  a  little 
vegetation  to  arid  parkland  at  the  base  of  mountains  facing  the 
Red  Sea. 

In  the  lowlying  country  north  of  Kitxii,  Kenya,  Heisch  (1954F) 
observed  immobile  specimens  on  fine,  brown  earth  under  large  boviL- 
ders  on  a  peneplane  of  red,  sandy  soil  covered  by  thornbush.  Dr. 
Heisch  has  informed  me  (conversation)  that  the  loose  soil  below 
these  rocks  is  probably  too  sparse  for  burrowing  by  the  ticks.  He 
and  Dr.  Garnham,  who  accompanied  him  on  a  collecting  trip  to  this 
area,  have  also  told  me  that  the  ticks  rest  in  rock  crevices  or 
between  rock  layers  where  there  is  little  or  no  accumulation  of 
soil.  It  is  of  interest  to  learn  from  information  furnished  Cun_ 
liffe  (19143)  for  other  parts  of  East  Africa  that  Brurapt's  argas 
burrows  in  the  dust  of  termite  mounds  where  large  game  animals 
roll. 

Biologically,  therefore,  in  its  feeding  and  resting  habits, 

A.  brvunpti  appears  to  show  tendencies  towards  certain  internediate 
characters  between  typical  Argas  ticks  and  typical  Ornithodoros 
ticks.  Argas  ticks  in  all  stages  are  considered  typically  as  fairly 
host-specific  parasites  of  birds  or  of  bats  and  as  ticks  that  nor- 
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mally  hide  in  crevices  but  do  not  burrow  in  sand  or  soil,  Orni^ 
thodoros  ticks,  on  the  other  hand,  usually  parasitize  mammals, 
although  exceptions  are  known,  ajid  unless  the  soil  is  too  hard, 
they  normally  burrow  below  the  surface  or  at  least  hide  in  cracks 
in  soil.  It  is,  therefore,  of  interest  that  larval  A,  brumpti 
feed,  apparently  more  or  less  indiscriminately,  on  reptiles, 
birds,  and  mammals,  and  that  nymphs  and  adults  attack  either  liz¬ 
ards  or  mammals,  A  further  interesting  observation,  from  both 
Dr,  G,  E,  Davis*  and  our  laboratories,  is  that  the  various  stages 
of  this  tick  feed  fully  on  white  mice,  whereas  most  other  Argas 
species  feed  only  partially  on  mice.  When  resting.  A,  brumpti 
apparently  prefers  to  burrow  in  soil  or  sand,  but  if” this  is  not 
possible  it  hides  among  siuface  debris  or  between  or  under  rocks. 

King  (1926)  mentioned  the  possibility  that  Brumpt*s  argas 
might  infest  hixman  dwellings  although  actual  records  had  not  been 
obtained,  Archibald  (1923;  reported  Brumpt's  argas  among  a  coL. 
lection  from  in  and  around  human  dwellings,  but  he  did  not  spec¬ 
ify  exactly  in  which  situation  specimens  were  taken,  Archibald's 
records  and  specimens  cannot  now  be  located,  Walton  (1950B) 
states  that  in  Kenya  this  species  does  not  occur  in  human  huts. 


DISEASE  RELATIONS 

MAN;  Bites  of  A,  bnunpti  may  be  quite  painful  to  human  beings 
and  cause  itching  la's  ting  for  years,  Kenya  natives  claim  that  this 
tick  causes  pain  and  sickness  when  it  bites  man. 

LIZ.ARDS;  In  Kenya  and  in  Egypt,  A.  brumpti  and  lizards  have 
been  found  infested  with  a  hemogregarine ,  Hepatozoon  argantis 
Garnham,  1954. 

HYRAXES;  This  tick  should  be  considered  as  a  potential  vector 
of  the  piroplasm  Echinozoon  hoogstraali  Garnham,  1951,  a  parasite 
of  Heterohyrax  brucei  hoogstraali. 


REMARKS 

The  diagnostic  characters  listed  below  comprise  the  criteria 
for  Pospelova_Shtrom*s  (1946)  genus  Og^enus ,  herein  considered 
as  a  subgenus  of  Argas.  Warburton’s  (1^33;  views  on  the  generic 
position  of  A,  brumpti  will  be  reviewed  in  subsequent  studies  of 
the  genus.  " 
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Schulze  (1936G)  compared  the  body  outline  of  A.  brumpti  with 
that  of  certain  fossil  trilobites  that  it  happens  to  resemble . 


IDENTIFICATION 

Neumann’s  original  adult  specimens  from  Ethiopia  measured 
from  15  mm.  to  20  mm.  long  and  from  10  mm.  to  13  mm.  wide.  The 
size  range  among  available  Sxadan  and  Egyptian  females  is  from 
10  mm.  to  12  mm.  long  and  from  7  mm.  to  8  mm.  wide.  The  dorsal 
integument  is  marked  most  distinctively  by  large,  symmetrical 
polygonal  depressed  areas  bounded  by  rugose  ridges;  laterally 
the  dorsal  integument  is  evenly  striated.  A  continuous,  clear, 
and  distinct  sutural  line  divides  the  dorsal  and  ventral  sur¬ 
faces.  Discs,  which  are  small  and  inapparent,  lie  in  clmps  or 
lines  in  the  integumental  depressions,  and  short  hairs  are  scat¬ 
tered  anteriorly  and  posteriorly  on  the  periphery  of  the  body. 

The  outline  of  the  body  is  subquadrangular  with  parallel  lateral 
margins,  a  blvintly  roxuided  posterior  margin,  and  a  pointed  pro¬ 
jection  of  the  anterior  margin  over  the  mouthparts.  Tarsus  I  has 
two  dorsal  hmps  and  the  other  tarsi  each  have  a  prominent  sutu 
apical  dorsal  protuberance.  Males  have  a  narrow,  rovinded  genital 
aperture;  females  have  a  transversally  elongate,  narrow  genital 
orifice. 

The  nymph  closely  resembles  the  adult,  except  for  size  and 
absence  of  genital  apertixre.  The  larva  has  been  described  by 
Cunliffe  (1914B)  and  by  Hoogstraal  and  Kaiser  (1956). 
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Figures  33  and  34>  dorsal  and  ventral  views 

ARGAS  (CHIROPTERARGAS)  BOUETI 
Egyptian  specimen 

PLATE  XI 
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ARGAS  (CHIROPTERARGAS)  BOUETI  Roubaud  and  Colas-Belcoux,  1933. 

(Figures  23,24,33,  and  34) 

THE  LONG-IEGGED  BAT-ARGAS. 

EQUATCeiA  PROVIICE  RECCRDS 

Sunat  Taphozous  perforatus  haedinus  Feb 

Torit  Rhinolo^us  lobatus  Jan 

the  only  records  of  this  species  from  the  Sudan, 
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7 

These  are 


DISTRIBUTION 

Argas  boueti  is  known  from  scattered  locsdities  in  Africa  as 
far  south  as  Transvaal  and  is  also  present  in  the  Near  East,  A 
tick  apparently  of  drier  areas,  which  has  been  v/idely  spread  by 
its  chiropteran  hosts,  the  long-legged  bat-argas  is  obviously  more 
frequent  than  present  meagre  records  indicate  (HoogstrasQ.  1955B), 
l\rhether  North  Africa,  the  Near  East,  or  the  Ethiopian  Favinal  Region 
is  its  origin  is  difficult  to  determine  from  evidence  at  hand, 

NORTH  AFRICA;  EGYPT  (Hoogstraal  1952A,1954A,1955B), 

WEST  AFRICA:  FRENCH  WEST  AFRICA  (Roubaud  and  Colas-Belcour 
1933.  Hoogstraal  1955B), 

CEimiAL  AFRICA;  FRENCH  EQUATCRIAL  AFRICA  (Hoogstraal  1955B). 

EAST  AFRICA;  SUDAN  (Hoogstraal  1952A,1954B,1955B). 

KENYA  (Heisch  1951B.  Hoogstraal  1955B). 

SOUTHERN  AFRICA;  ANGOIA  (Hoogstraal  1955B).  UNION  OF  SOUTH 
AFRICA  (Hoogstraal  1955B.  Subsequently,  Dr.  4vimpt  has  sent  me 
additional  specimens  from  Tzaneen,  Transvaal), 

NEAR  EAST ;  Palestine  (Hoogstraal  1954A,1955B). 
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HOSTS 


Bats 

Asellia  (=  Hipposiderus)  tridens  and  Taphozoiis  perforatus 
(Roubaud  and  Coias-BeTcour^93T77””Taphozous  p.  perforaius,  T. 
(liiponycteris)  nudiventris ,  Rhiponoma  hardwickei  cystops ,  an3 
Otonycteris  li»  hemprichi  are  most  heavily  infested  in  Egypt, 

Less  frequent  hosts  here  are  Rhino poma  micro phyllum,  Asellia  t, 
tridens ,  Rhinolophus  clivosus  bracny^athus,  R.  meEelyi,'  ITous'setus 
a,  aegyptTcus,  %c^rls  thebaica,  T^arida*~a.  aegyp£iaca,  T» 
Teniotis  ruppelli,  ^iplsTrellus  k.  kuTilx  ancf  PTecot^  aurrEus~ 
christel  (lloogstraal  19^2A,1955B"5.  Megaderma  cor  (rfeisch  1951B), 
Riiinoio'phus  lobatus  (Sudan  record  above).  Eptesicvis  tenuipinnis 

wm:  - ^ — 

Otonycteris  h,  hemprichi ,  a  bat  which  roosts  in  small  caves, 
crevices  and  niches,  Tisuailly  singly  or  with  very  few  other  of  the 
same  species,  is  most  heavily  infested  in  Egypt.  Rhinopoma  h. 
cystops,  one  of  the  most  common  cave-inhabiting  bats  near  Cairo, 
is  frequently  heavily  infested  and  probably  represents  the  most 
important  host  in  this  area  owing  to  its  great  abundance.  All 
stages  appear  to  feed  on  the  same  kinds  of  bats. 


Man 


Nymphs  and  adults  have  bitten  us  in  caves  on  a  few  occasions. 
They  readily  do  so  when  allowed  to  in  the  laboratory  (Hoogstraal 
1952A,1954A,1955B). 


BIOLOGY 
Life  Cycle 

Rearing  of  A.  boueti  has  been  accomplished  in  oxar  laboratories 
at  temperatures  of  f‘rom  SO^F.  to  9CPF.  with  relative  humidity 
ranging  from  4Q&  to  50^ •  Exceptionally  large  females  may  lay 
single  egg  batches  of  almost  two  hundred  eggs  over  a  two  or  three 
day  period.  An  average  size  female  deposits  from  35  to  40  eggs 
in  a  single  batch  usually  on  a  vertical  surface.  Afterwards,  she 
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stands  motionless  over  or  next  to  the  eggs  for  fifteen  to  22  days 
until  the  larvae  hatch,  (Earlier,  at  unrecorded  high  summer  room 
temperatures,  we  obtained  hatching  in  eleven  to  fourteen  days). 
Larvae  attach  to  a  host  after  twelve  to  fifteen  days  (earliest 
host  offered),  and  feed  from  eight  to  42  days,  but  mostly  from 
sixteen  to  25  days.  Afterwards,  larvae  may  require  from  four 
to  thirteen  days  before  molting  to  first  instar  nymphs,  but  they 
usually  do  so  after  four  to  seven  days. 

Nymphs  molt  two  or,  uncommonly,  three  times  before  reaching 
adulthood.  In  our  laboratory,  those  nymphs  that  reach  adulthood 
after  two  molts  have  never  fed  in  the*~nymphal  stage,  even  though 
bais  were  frequently  offered,  TIHen  a  third  instar  nymph,  which 
has  not  molted  to  an  adult,  feeds  it  does  so  for  half  an  hour  to 
an  hour  from  seven  to  26  days  after  the  previous  molt  and  becomes 
an  adult  from  twenty  to  32  days  after  feeding.  The  duration  of 
each  nyraphal  instar  is  seven  to  seventeen  days  for  the  first  in- 
star,  with  eleven  to  fourteen  days  the  most  common.  The  dvration 
of  the  second  instar  is  longer,  from  sixteen  to  43  days,  with  22 
to  29  days  average.  The  duration  of  the  third  stage,  when  it  oc¬ 
curs,  is  erratic  and  lasts  from  27  to  58  days.  No  significant 
data  on  sexual  differentiation  from  the  unusual  third  nymphs  have 
been  obtained. 

Adults  feed  for  thirty  to  35  minutes  beginning  some  five  days 
after  molting.  Further  studies  on  the  life  cycle  of  progeny  are 
iinder  way, 

A  biting  tick  remains  motionless  during  feeding.  It  often 
stands  the  full  length  of  its  anterior  legs  away  from  the  point 
of  insertion  of  mouthparts  that  are  extended  by  a  pendulous  tube 
from  the  basis  capituli.  Once  the  hypostome  is  inserted,  the 
host‘s  hand  or  arm  (or  the  bat)  may  be  moved  freely  till  the  tick 
is  satiated  without  causing  it  to  remove  its  mouthparts.  When 
blood  is  rapidly  engorged  a  large  drop  of  clear  coxal  fluid  ap¬ 
pears  beneath  the  body,  but  none  is  emitted  dvtring  slow  feeding. 
Repletion  from  the  human  hand  or  arm  requires  from  25  to  35 
minutes  but  full  engorgement  from  the  membrane  of  a  bat's  wing 
may  reqtiire  three  or  four  hours.  Individuals  that  feed  slowly 
become  very  lethargic  and  one  may  remove  them,  even  though  fully 
fed,  after  seven  to  24  hours  with  the  mouthparts  still  inserted 
in  the  wing  membrane.  Itching  at  the  site  of  the  bite  on  man  may 
persist  for  several  weeks. 
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VThen  disturbed  the  long-legged  bat-argas  is  much  more  active 
and  moves  with  greater  speed  that  either  A.  confusus  or  A,  vesper- 
tilionis.  The  long  anterior  legs  wave  up  and  down  while  walking 
and  lap  objects  antenna-fashion.  This  tapping  is  especially  active 
just  before  the  mouthparts  are  inserted.  During  feeding  the  anterio: 
legs  may  or  may  not  touch  the  host  skin  but  they  seldom  function  as 
a  support  for  the  tick.  These  ticks  will  feed  in  light  or  in  dark¬ 
ness  but  prefer  darkness. 


Ecology 

The  original  authors  of  A.  bouetl  described  this  species  from 
material  collected  about  1910” in  hollow  trees  inhabited  by  the  two 
species  of  bats  listed  above.  In  the  generally  arid  Northern  Prov¬ 
ince  of  Kenya,  Heisch  found  adults  on  walls  of  an  underground  con¬ 
crete  shelter  and  larvae  on  Megaderma  cor  in  the  same  structure. 
Those  South  African  specimens  wiih  collecting  data  are  from  houses. 

In  Egypt  we  commonly  find  the  long-legged  bat— argas  thriving 
under  the  most  severe  desert  conditions.  It  is  less  common  in 
more  humid  buildings  inhabited  by  bats  in  Cairo.  A,  boueti  is  the 
most  numerous  bat-parasitizing  argasid  in  Egypt  arS  the  same  eco¬ 
logical  observations  noted  for  Egypt  under  A,  vespertilionis  apply 
to  this  species. 

The  frequencywith  which  these  long-legged  ticks  fall  from 
roiigh  surfaces  in  the  laboratory  is  surprising  in  view  of  their 
usual  habitat  on  walls  and  on  ceilings  of  caves  and  chambers.  A 
number  of  specimens  exhibit  a  body  tremor  that  causes  them  to  flip 
over  on  their  dorsal  surface  with  every  few  steps.  Righting  move¬ 
ments  require  considerable  effort. 


DISEASE  REIATIONS 

MAN,  Attacks  on  our  laboratory  personnel  have  caused  mild 
itching  persisting  for  several  weeks  in  warm  weather, 

BATS.  We  have  been  unable  to  find  spirochetes  in  Egyptian 
material.  Collections  of  local  specimens  injected  into  laboratory 
animals  have  resulted  in  negative  findings  for  viruses  and  rickett— 
siae.  Other  material  from  the  Cairo  area  has  not  yielded  Shigella 
organisms.  The  hosts  from  which  the  type  series  was  collected  in 
French  West  Africa  showed  a  trypanosome  infection  but  research  to 
ascertain  the  relationship  of  ticks  and  trypanosomes  was  not  under¬ 
taken. 
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REMARKS 


For  a  discussion  of  long-legged  parasites  of  bats,  see  RE14ARKS 
under  Ixodes  vespertilionis « 

A.  boueti  populations  consist  of  two  size  groups,  the  larger 
about  6,8  ram,  long  and  6,9  nm,  wide  and  the  smaller  about  5.0  mm, 
long  and  4.5  inra,  wide  (Hoogstraal  1955B,  figure  125),  The  signif¬ 
icance  of  these  ’“races'"  is  at  present  being  stxadied. 

The  subgenxis  Chiropterargas  Hoogstraal,  1955(b),  of  which  A, 
boueti  is  the  type  species,  contains  one  other  species.  A,  confusxis, 
■jfhis  subgenus  is  defined  as  follows:  "" 

"'Parasites  of  which  bats  are  hosts  of  predilection.  Morpho¬ 
logical  characters  intermediate  between  those  of  typical  Argas  and 
typical  Ornithodoros;  with  a  general  Argas  facies  but  lacking  a 
sutvural  line;  with  a  flattened  body  flange  but  lacking  '“cells'"  and 
with  exceedingly  slight  integumental  differentiation  at  periphery; 
body  shape  circular  to  transversely  elliptical.  Integument  with 
fine,  close  granular  projections;  discs  mostly  small,  conspicuous, 
radially  distributed,  ventral  '“paired  organ'"  present.  Definite 
hood  over  Taouthparts ;  mouthparts  about  level  with  anterior  body 
margin,  Le^s  of  variable  length,  arising  from  anterior  half  of 
body;  tarsal  humps  lacking,'* 


IDENTIFICATION 

The  remarks  above  include  the  outstanding  characters  for  iden¬ 
tifying  this  species  and  A,  confusus. 

The  male  of  A,  boueti  is  somewhat  smaller  than  the  female  and 
has  a  semicircular  genital  aperture  while  the  female  has  a  narrow, 
transversely  elongate  genital  aperture  bounded  by  tv;o  rugose  lips. 

In  both  sexes,  the  body  outline  is  subcircular  to  pearshaped 
(definitely  wider  than  long  in  A,  confusus),  leg  IV  extends  far 
beyond  posterior  margin  of  body  (only  slightly  beyond  in  A,  confusus), 
basis  capituli  and  palpal  segments  comparatively  narrov;  and  elon- 
gate  (globose  in  A,  confusus),  minute  integumental  protuberances 
are  mostly  flat  (mostly  tapered  in  A,  confusus ) ,  etc.  The  dental 
formula  of  both  species  is  l/l,  the” apex  of  the  hypostome  is  slight¬ 
ly  indented,  and  a  corona  is  laclcing. 
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The  larva  and  nymph  have  been  described  by  Roubaud  and  Colas- 
Belcour  (1933 )  and  in  more  detail  by  Hoogstraal  (1955B3. 
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Figvires  35  and  36,  o,  dorsal  and  ventral  vievjs 
AP.GAS  (CHffiOPTERARGAS)  COIFUSUS 


Egyptian  specimen 
PUTE  XII 
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ARGAS  (CHIROFTERARGAS)  C0^^USUS  Hoogstraal,  1955(B). 


(Figures  25,26,35,  and  36) 


TIE  WIDE  BAT-ARGAS 


L  N  o  c?  EQUATOR lA  PROVINCE  RECORDS 


2 

1 

1 

3 


Torit 
Tor  it 
Latome 
Sxxnat 


Chaerephon  major 
^Eptesicus  pusillus 
^Fachyotus  sp. 

Taphozous  perforatus  haedinus 


Dec 


_  (svs) 
Mar  (svs  ) 
Feb 


DISTRIBUTION  IN  THE  SUDAII 

As  A.  vespertilionis  (in  part);  Khartotun  and  Northern  Prov¬ 
inces  (King  1911, 1926 J. 

The  following  lots  are  in  Sudan  Government  collections; 
Khartoum;  Khartoum.  Larvae  from  unidentified  bat. 

Northern;  Dongola.  Larvae  from  unidentified  bat. 


DISTRIBUTION 


A.  confusus  is  recorded  from  scattered  localities  from  Egypt 
to  the  Cape  o^  South  Africa,  Additional  collecting  will  undoubtedly 
reveal  its  occurrence  elsewhere  on  the  continent.  This  species  is 
thus  far  not  known  outside  of  Africa, 

NORTH  AFRICA;  EGYPT  (Hoogstraal  1955B), 

EAST  AFRICA;  SUDAN  (in  part  as  A,  vespertilionis ;  King  1911, 
1926,  As  A,  ve'spertilionls  group;  Hoogstraal  19543,  As  A,  confusus; 
Hoogstraal”  195^B),  ” 

KENYA  (Hoogstraal  1955B), 


*Host  name  on  labelj  identity  not  checked  by  authority  in  host  group. 
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S0UTHE31N  AFRICA:  SOUTHERN  RHCDESIA,  BASUTOIAND,  and  BECHUANA- 
LAND  (Hoogstraal  1955B).  UNION  OF  SOUTH  AFRICA  /"For  details  con¬ 
cerning  A.  confusus  reported  as  A.  vesper tilionis  by  Nuttall  et  al 
(1908),  Howard  (1908),  and  Bedford  (1934),  and  for  more  recent  rec¬ 
ords,  see  Hoogstraal  (1955B).  Subsequently,  Dr,  Zumpt  has  sent 
additional  specimens  from  Bloemfontein,  Orange  Free  State,  and  from 
Lady  Frere,  Cape  Province »7 


HOSTS 

At  the  present  time  we  have  definite  evidence  of  larval  A. 
confusus  from  only  a  few  species  of  insectivorous  bats;  Chaer^phon 
major  and  Taphozous  perforatus  haedinus  (Equatoria  records  above); 
questionably  (host  field  determinations  not  checked  by  a  specialist) 
from  Eptesicus  pusillvis  and  Fachyotus  sp.  (Equatoria  records  above); 
and  from  Eptesicus  capensis ,  Pachyotus  sp. ,  Miniopterxis  natalensis 
arenarius ,  Taphozous  £,  perforatus,  T.  (L. )  nxidiventris ,  6tonycteris 
h.  hempiachi,  Nycteris  t.  thebaica,  and  Tadarida  a.  aegyptiaca 
"(Hoogstraal  19558).  Nyinphs  and  adults  found  in  teit- infested  caves 
and  buildings  probably  feed  on  the  same  species  of  hosts  as  do 
larvae. 

The  record  of  A.  confusus  (s  A,  vespertilionis)  attacking  pen¬ 
guins  in  Queenstown,  Cape  Colony  (Nuttall  et  al  1908)  must  be  re¬ 
garded  as  questionable  (Hoogstraal  1955B). 


BIOLOGY 
Life  Cycle 

A,  confiisus  has  been  reared  in  our  laboratory  at  temperatures 
between  80^F ,  and  90°F,  and  at  relative  hxiraidities  between  4Q^  and 
50^.  A  single  egg  batch  consists  of  from  forty  to  seventy  eggs 
with  fifty  to  sixty  the  most  common  quantity.  Eggs  hatch  from  21 
to  25  days  after  being  laid.  Larvae  have  commenced  feeding  five 
to  26  days  after  hatching.  The  duration  of  larval  feeding  varies 
from  five  to  fifty  days  but  most  larvae  drop  from  the  host  in  two 
or  three  weeks.  Afterwards,  larvae  remain  quiet  for  seven  to 
twelve  days  before  the  nymphal  molt. 
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Four  nyinphal  instars  are  invariable  in  our  nmerous  observa¬ 
tions.  Nymphs,  like  adults,  feed  for  from  25  to  fifty  minutes. 

The  first  nymphal  instar,  however,  never  feeds;  it  molts  to  the 
second  instar  usually  in  ten  to  thirteen  days  (range  eight  to  21 
days).  One  to  three  weeks  later  the  second  instar  nymph  feeds 
and  molts  to  the  third  instar  some  two  weeks  later  (range  eight 
to  23  days).  The  third  instar  nymph  takes  food  between  three  and 
35  days  afterwards  and  molts  three  or  foiar  weeks  later  (range 
fifteen  to  59  days).  The  fourth  instar  nymph  feeds  between  five 
and  36  days  afterwards  and  molts  to  the  adult  stage  three  or  four 
weeks  later  (range  seventeen  to  forty  days). 

Note  that  although  there  are  meoiy  morphological  similarities 
between  A.  confusus  and  A.  boueti ,  the  biology  of  the  nymphal  stage 
of  each  is  distinct. 

In  this  species,  the  observed  period  between  nymphal  molting 
and  feeding  is  quite  variable.  Some  accept  food  within  five  to 
seven  days  although  two  to  three  weeks,  or  longer,  is  more  common 
for  this  and  for  other  bat-parasitizing  argasids.  Also  noteworthy 
is  (l)  the  average  two  week  postfeeding  period  of  second  instar 
nymphs  in  contrast  to  the  three  or  four  week  average  postfeeding 
period  of  the  tv/o  subsequent  instars,  amd  (2)  the  nonfeeding  first 
instar. 

Adults  placed  together  shortly  after  molting  have  been  observed 
to  mate  only  after  feeding  which  may  occur  from  eight  to  sixteen 
days  after  molting.  The  feeding  period  varies  from  forty  minutes 
to  two  hours.  No  egg  batches  have  been  deposited  before  three  and 
a  half  to  four  months  after  molting.  Further  studies  on  the  Fq 
generation  are  in  progress. 


Ecology 

We  have  collected,  with  considerable  and  strenuous  effort,- 
several  hundred  specimens  of  A.  confusvis  in  Egypt.  This  species, 
together  with  A.  transgariepinus ,  is  the  most  secretive  of  bat  in¬ 
festing  argasids.  It  wedges  itself  deeply  into  the  narrowest 
crevices  of  caves  and  of  hillside  crannies  in  which  bats  rest. 

It  is  never  found  easily  or  in  groups  of  more  than  two  to  a  max- 
imvtm  of  twelve  specimens.  We  know  of  only  a  single  exceedingly 
small  population  in  Cairo,  where  bats  roost  in  buildings  that 
are  more  humid  than  desert  caves.  In  the  environs  of  Cairo,  A. 
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confusus  is  scattered  throughout  desert  and  desert_edge  retreats, 
all  arid,  such  as  euitiquities  structures,  caves,  and  hillside 
crannies. 

Records  from  northern  Sudan  and  from  the  Protectorates  of 
South  Africa  indicate  a  more  or  less  similar  tolerance  of  aridity, 
but  those  from  various  regions  of  South  Africa,  Torit,  end  the 
crater  of  I'ft,  Menengal  in  Kenya  indicate  also  that  certain  popu¬ 
lations  exist  in  markedly  humid  environments  where  they  tolerate 
lower  temperatures  and  higher  relative  humidity  than  they  do  in 
Egypt. 


DISEASE  REIATIONS 

BATS;  A  small  number  of  specimens  thus  far  studied  in  NA1'1RU_3 
laboratories  have  been  negative  for  blood  protozoa,  spirochetes, 
virxises  and  rickettsiae,  and  Shigella  organisms. 


REMARKS 

Further  studies’  on  the  habits  and  ecology  of  this  species  are 
presently  under  way  and  will  be  reported  when  completed.  For  a 
definition  of  the  subgenus  Chiropterargas  and  for  criteria  to  dis¬ 
tinguish  this  species  from  A.  boueti,  see  page  95. 


IDENTIFICATION 

A,  confusus  adults  have  an  extremely  wide  body  outline,  and, 
in  common  with  A,  boueti ,  are  characterized  by  the  absence  of  a 
sutural  line  dividing  dorsal  and  ventral  surfaces,  and  by  the  pres¬ 
ence  of  a  conspicuous  hood  over  the  raouthparts.  In  A,  confusus 
the  dorsal  integumental  protuberances  are  fine,  shiny-tipped, 
tapering  points  which  on  the  lateral  margin  are  more  closely  spaced 
and  more  regular.  The  posterior  discs  are  arranged  radially;  the 
legs  are  shorter  than  the  tody  length;  and  the  hypostome  has  only 
a  single  pair  of  denticle  files.  The  tarsi  have  no  dorsal  protu¬ 
berances,  A  pair  of  grooved  organs  of  unknown  fvinction  is  present 
just  posterior  of  the  anus  on  the  ventral  surface. 
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Except  when  greatly  engorged,  the  peripheral  flange  of  the 
body  remains  partly  vinfilled.  In  partially  engorged  individuals 
this  flange  is  Mat,  and  in  dry  specimens  it  may  be  turned  up 
like  a  rim.  The  body  color  is  reddish  yellow  with  a  central, 
darker  area  of  varying  extent. 

Males  measure  from  5 *9  mm,  to  6,4  mm,  long,  and  from  7,4  mm, 
to  7,8  mm,  wide  (average  6,1  mm,  long  and  7,5  mm,  wide).  The 
genital  aperture  forms  a  wide  arc.  Females  are  larger,  and  measure 
up  to  8,0  mm,  long  and  9,5  mm,  wide.  The  female  genital  aperture 
is  a  transverse  groove  with  thick,  rugose  lips. 

The  nymph  and  larva  have  been  described  by  Hoogstraal  (1955B), 
The  larva  and  first  instar  nymph  are  quite  similar  to  those  of  A, 
boueti  but  the  successive  instars  of  each  resemble  the  associated 
adults. 
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Figures  37  and  38,  cT,  dorsal  and  ventral  views 

ARGAS  (CAR IQS j  VESPERTILIONIS 
Egyptian  specimen 


PLATE  VIII 
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ARGAS  (CAR IQS)  VESPERTILIONIS  (Latreille,  1802). 
(Figures  21,22,37,  and  38) 


THE  ROUND  BAT_ARGAS 


L  N  9  (J  EQUATCRIA  PROVINCE  RECORDS 


2 

4 

9 


Lokwi  Rousettus  aegyptiacus  June  (CNHM) 

Satire  *Mimetellus  ?raoloneyi  Sep 

Sunat  Taphozous  perforatus  haedinus  Feb 


DISTRIBUTION  IN  THE  SUDAN 


Northern;  One  larva  from  an  imdetermined  species  of  bat  at 
Dongola,  12  April  1917,  Bedford  legit ;  Sudan  Government  collections. 

Khartoum;  Several  larvae  from  an  vindetermined  species  of 
bat(s?J  at  Khartoum,  20  September  1914»  R.  Cottam  legit;  in  Sudan 
Government  collections,  one  retained  in  Hoogstraal  collection. 


DISTRIBUTION 


The  Argas  vespertilionis  group,  consisting  of  A.  vespertilionis 
(Latreille,  1802)  in  Europe  and  Africa,  A.  pusillus  Kohls,  1950,  on 
Palwan  Island  in  the  Philippines,  and  of  numerous  closely  related 
forms  of  yet  uncertain  species  status,  ranges  throughout  the  conti¬ 
nents  and  island  groups  of  the  world,  except  in  the  Americas.  It 
is  possible  that  certain  African  populations  presently  identified 
as  A.  ves perti lionis  will  prove  to  be  separate,  closely  related 
species.  A  fuller  study  of  this  group  is  under  way. 


African  Records  Only 


Eventually,  the  roxmd  bat—argas  most  likely  will  be  found  in 
many  more  territories  of  Africa. 


*Field  identification  of  host;  specimen  not  seen  by  a  specialist  in 
bat  taxonomy. 
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NORTH  AFRICA;  EGYPT  (As  A.  fischeri;  Audoviin  1826,  Savigny 
1827,  and  Lavoipierre  and  Rieir’l9^^,  Hoogstraal  1952A),  TUNISIA 
(Colas-Belcovir  1933B). 

WEST  AFRICA;  FRENCH  WEST  AFRICA;  Although  reported  as  A. 
vespertilionis  "By  Marchoux  and  Couvy  (l912A,B,1913A,B),  there  is 
some  likelihood  that  some  or  all  of  these  specimens  may  have  been 
those  subsequently  used  as  the  types  of  A.  boueti^  Rousselot 
U953B).  GOD)  COAST  (Simpson  1914). 

CENTRAL  AFRICA;  BELGIAN  CONGO  (Schoenaers  1951A). 

EAST  AFRICA;  SUDAN  (King  1911,1926;  in  part.  Hoogstraal 

1954B7I 

KENYA  (HH  collecting  in  crater  of  Mt.  Menengai), 

SOUTHERN  AFRICA;  ANGOLA  (Larvae  from  Dxindo,  Lunda,  north- 
easftern  Angola,  CNHM),  MCEAlfflliUE  ('“Brumpt*s  Precis'").  SOUTHERN 
RHODESIA  (Jack  1932.  Bedford  1934). 

UNION  OF  SOUTH  AFRICA;  South  African  adults  described  and 
illustrated  by  Nuttall  et  al  (1908)  as  A.  vespertilionis  represent 
A.  confiisus.  Howard  (l^n^  DSnitz  (19T0B;,  Bedford  (1^32B,1934), 
also  confused  these  two  species  as  probably  also  did  Cooley  (1934) 
cf.  Hoogstraal  (1955B,  p.  586)  for  details.  Dr.  G.  Theiler  has 
sent  a  female  and  nymph  of  A.  vespertilionis  from  Pretoria  and 
Grahamstown.  These  were  among  larger  nvcnbers  of  A.  confusus  and 
A.  boueti .  No  specimens  of  A.  vespertilionis  were  included  with 
material  of  A.  confusus  and  "R,  boueti  from  collections  of  the 
South  African  Institute  for  Medical  Research,  recently  sent  for 
identification  by  Dr.  F.  Zumpt.  These  observations  lead  one  to 
suspect  that  A.  vespertilionis  may  be  less  common  in  South  Africa 
than  A.  confusus. 

OTHER  AREAS;  Available  material  referable  to  this  group  is 
from  England,  Netherlands,  Sweden,  Spain,  Germany,  Korea,  China, 
Philippines,  and  Ceylon.  The  group  is  also  known  to  occxir  in 
southern  India,  Cambodia,  Australia,  France,  Italy,  £ind  Russia. 
Differences  between  African  and  European  specimens  6ind  those  from 
Australia  and  Asian  areas  are  very  slight  indeed. 
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HOSTS  (Africa) 


Bats 

Almost  any  bat,  whether  it  lives  in  large  colonies  or  in  small 
groups,  may  be  parasitized  by  A.  vespertilionis »  All  stages  prob¬ 
ably  infest  the  same  kinds  of  Tiosts, 

Three  species  of  chiropteran  hosts  are  thus  far  known  from 
the  Sudan  (records  above).  The  Angolan  larva  is  from  Pipistrellus 
nanus.  In  Egypt,  we  find  larvae  chiefly  on  Otonycteris  h.  hemprichi. 
Rhino poma  hardwickei  cystops  and  R,  microphyllum,  Taphozous 
perfora^s  and  T,  nudiventris,  Nycterls  t.  theljaica,  Tadarida  a. 
aegyptiaca  and  T,  teniotis  ruppelli.  They  are  less  nimerous  on 
Rhino lophus  clivosus  brachygnatus ,  R,  mehelyi ,  Asellia  t.  triedens , 
Plecotus  axiritus  christiei,  Pipistrellus  k»  kuhli,  and  Rousettus 
a,  aegyptiacus,  /Egjrptian  bats  reviewed  by  Sanborn  and  Hoogstraal 

Ti955;1/. 


Man 

Nymphs  and  adults  on  several  occasions  have  attacked  us  in 
caves  and  we  easily  induce  it  to  bite  ourselves  in  the  laboratory 
(Hoogstraal  1952A,1955B). 


BIOLOGY 
Life  Cycle 

In  our  laboratory,  Mr.  Sobhy  Gaber  successfully  rears  spec¬ 
imens  of  A.  vespertilionis  at  80^.  to  9C^.  and  R.H.  to 
50^  R.H.  ""Egg  batches  consist  of  thirty  to  fifty  eggs,  one-fifth 
or  one-sixth  of  which  •usually  do  not  hatch.  Larvae  emerge  from 
sixteen  to  twenty  days  after  the  eggs  are  laid  and  some  will  feed 
as  quickly  as  four  days  afterwards.  The  duration  of  larval  feed¬ 
ing  varies  from  fourteen  to  31  days,  but  is  usually  seventeen  to 
nineteen  days.  Five  to  ten  days  later  larvae  molt  to  nymphs, 
which  are  capable  of  feeding  three  or  four  days  after  this  and 
after  subsequent  molts.  Usually  two  feedings  are  indulged  by 
nymphs,  followed  by  a  molt  eight  or  nine  days  after  the  first 
meal  and  twelve  to  fourteen  days  after  the  second  meal.  Nymphs 
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become  replete  in  from  twenty  to  fifty  minutes,  visvially  in  thirty 
to  forty  minutes.  Males  may  emerge  from  the  first  nymphal  molt, 
but  usually  nymphs  molt  twice  before  becoming  adults.  Males  and 
females  may  feed  within  seven  days  after  molting.  Duration  of 
adult  feeding  is  thirty  or  forty  minutes.  No  female  has  ovi¬ 
posited  within  six  months  after  the  nymphaL-advilt  molt,  even  though 
she  has  been  with  a  male  continuously  and  both  have  had  two  to  six 
blood  meals.  The  first  egg  batch  follows  a  blood  meal  by  about  a 
week.  The  first  oviposition  appears  to  trigger  a  pl^siological 
release  mechanism  for,  in  several  instances,  three  months  after¬ 
wards  females  have  deposited  a  fertile  egg  batch  with  or  without 
a  meal.  We  are  at  present  attempting  to  ascertain  whether  the 
long  interval  between  molting  and  oviposition  is  peculiar  to 
these  laboratory  observations  or  whether  it  is  a  usual  feature 
in  oxir  local  populations. 

A.  vespertilionis  is  more  lethargic  than  A.  boiieti.  Adults, 
if  xui^isturbed  while  imbibing  from  a  vein  in  tlie  wing  membrane 
of  a  bat,  may  remain  attached  for  as  long  as  five  hours  after 
engorgement  is  apparently  completed.  The  feeding  tick  remains 
lojtionless  with  all  legs  down  but,  when  fully  distended  without 
release  of  mouthparts  from  the  host  skin,  it  usually  raises  the 
fore  legs  to  an  antennalike  position.  During  engorgement  the 
beak  is  disengaged  from  the  host  skin  only  after  considerable 
disturbance. 

Large  blood  clots  form  at  the  site  of  the  bite,  both  on  the 
bat*s  body  and  in  the  wing  membrane.  This  phenomenon,  on  bats, 
is  in  marked  contrast  to  that  observed  by  lavoipierre  and  Riek 
(1955 using  ticks  from  our  collections,  and  laboratory  rodents. 
The  greater  avidity  with  which  these  ticks  attack  bats  probably 
accounts  for  the  more  conspicuous  sequelae  in  these  animals. 

Larvae  may  be  found  anywhere  on  the  body  or  wing  membranes, 
but  most  commonly  at  the  edge  of  the  hairy  parts,  seldom  on  the 
head,  feet,  tail,  or  trailing  edge  of  the  wings. 

Ecology 

European  and  African  populations  of  this  tick,  which  thus 
far  cannot  be  morphologically  differentiated,  withstand  a  wide 
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range  of  teraperatvire  and  hxmidity  conditions.  Host  flight  habits 
account  for  the  wide  distribution  of  A.  ves perti lionis ,  but  we 
are  not  aware  that  host  migration  is  a  factor  in  mixing  populations 
from  widely  differing  ecological  situations. 

European  and  South  African  populations  exist  under  temperate 
climatic  conditions  with  pronounced  seasonal  changes  and  with 
moderate  to  heavy  rainfall.  Those  of  Egypt  and  of  northern  Sudan 
normally  tolerate  the  most  extreme  arid  niches  in  which  any  arthro¬ 
pod  is  known  to  survive.  Their  engorged  larvae,  however,  are 
found  usually  among  moist  dvtng  or  in  dung  between  crevices  of 
bats'  retreats.  Just  where  females  commonly  oviposit  in  nature 
and  where  unengorged  larvae  rest  before  seeking  a  host  has  not 
yet  been  satisfactorily  determined 

Throughout  Europe  and  Africa  interstices  in  the  walls  of  bat- 
infested  caves  and  buildings  are  the  most  common  habitats  of  A. 
vespertilionis.  They  may  also  be  found  in  tree  holes  and  in  other 
situations  frequented  by  certain  bats.  In  Cairo  a  specimen,  re¬ 
calling  Robert  Burns*  wee  louse,  has  been  taken  from  a  worshipper 
during  church  service  by  an  observant  but  distracted  friend  sit¬ 
ting  behind.  In  Iraq,  Patton  (1920)  reported  the  same  or  a  closely 
related  species  in  Bedouin  tents  in  which  bats  presumably  rested  by 
day. 


Egyptian  specimens  hide  alone  or  clustered  in  large  or  small 
groups  usually  well  concealed  between  shale  or  in  crevices  of 
walls.  Some  individiials  are  observed  wandering  openly  on  the  walls. 
Unconcealed  individuals  are  noted  much  more  frequently  in  those 
caves  or  niches  that  only  erratically  harbor  a  few  bats  than  in 
large  caves  where  many  bats  usually  roost.  Possibly  our  entry 
into  caves  infrequently  visited  by  any  animals  induces  these  ticks 
to  investigate  the  possibility  of  a  meal. 

Small  nvmbers  of  the  round  bat-argas  frequently  are  found  in 
niches  in  the  most  vmexpected  cliff sides  where  a  few  old  pellets 
of  dung  indicate  that  hermit  bats  such  as  Otonycteris  h.  hemprichi 
occasionally  spend  the  day.  These  ticks  lead  a  most  uncertain 
existence  and  often  wait  months  on  end  for  a  host,  as  revealed 
by  their  compressed  bodies  and  by  the  age  and  scarcity  of  hosts* 
dung  in  these  places. 


_  108  - 


In  Egypt,  A,  vespertilionis  occurs  with  the  more  common  A. 
boueti  and  with^the  less  common  A.  confusus  and  A,  transgariepinus , 
A.  vespertilionis  and  the  other  ^wo  species  are  rare,  however, 

Tn  the  comparatively  humid  situations  in  Cairo  favored  by  the 
fruit- bat  parasite,  Ornithodoros  salahi. 


DISEASE  RELATIONS 

MAN:  Mild  itching  resulting  from  a  bite  may  persist  for 
several  weeks, 

BATS;  Large  blood  clots  form  at  the  site  of  the  bite,  both 
on  the  host's  body  and  on  the  wing  membrane. 

It  has  been  stated  that  this  tick  is  a  vector  of  a  spiro¬ 
chete  of  bats  but  reports  of  conclxisive  supporting  evidence 
have  thus  far  not  been  located. 

In  the  Cairo  area  blood  of  a  few  of  these  ticks  has  been 
found  to  contain  a  most  interesting  organism  resembling,  accord¬ 
ing  to  Dr.  P.  C.  C.  Garnham  (correspondence):  '"the  sporozoites 
of  a  Haemoproteid;  they  are  not  unlike  the  sporozoites  of  Leuco- 

cytozoon  .  described  .  from  the  abdominal  cavity  of 

^imullum  flies,'"  Unfortunately,  it  has  thus  far  been  impossible 
to  vmdertake  further  study  of  this  phenomenon, 

Egyptian  specimens  examined  in  NAMRU-3  laboratories  have  been 
negative  for  spirochetes,  viruses,  rickettsiae,  and  Shigella 
organisms. 


REMARKS 

The  taxonony  and  biology  of  bat-infesting  Argas  ticks  is 
presently  being  studied  and  the  first  report,  on  A,  ^ueti  and 
A,  confusus  has  been  presented  (Hoogstraal  1955B)T  The  second 
"section  will  deal  with  the  confounded  status  of  Argas  (Carios) 
vespertilionis .  Some  workers  have  considered  Carios  as  a  full 
genus,  indiscriminately  including  in  it  features  ot  a  variety 
of  species  based  on  vague  and  ambiguous  remarks  in  the  literatiue. 
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The  presence  of  the  ventral  paired  organ  related  the  subgenus 
Carios  to  the  subgenus  Chiropterargas  and  separates  Carios  from 
the  subgenus  Argas  and  from  other  subgenera.  The  presence  of  a 
lateral  suture  and  of  peripherally  differentiated  integument, 
and  the  absence  of  an  appendagelike  hood  clearly  separates  the 
subgenus  Carios  from  the  subgenus  Chiropterargas . 

The  name  vespertilionis  was  assigned  by  Latreille  in  1802, 
not  in  1796  as  stated  by  most  authors.  The  reference  to  this 
name  as  of  1796  (Hoogstraal  1955B)  derives  from  an  editorial 
change . 

Schulze  (1943B)  noted  that  the  immature  stages  of  species 
of  this  group  ('"A.  pipistrellae“ )  have  especially  highly  devel¬ 
oped  terminal  brancning  of  midgut  diverticula  but  little  basal 
branching. 


IDENTIFICATION 

Males  and  females  are  alike  except  that  males  average  some- 
^^rhat  smaller  in  size  and  their  genital  aperture  is  semicircular 
in  outline,  rather  than  narrowly  ovoid,  and  is  not  bounded  by 
thickened  rugose  lips  as  in  females. 

In  both  sexes  and  in  nymphs,  a  definite  lateral  suture  en¬ 
circles  the  body,  a  dorsal  and  ventral  row  of  rectangular  ‘"cells*® 
marks  the  body  periphery,  no  appendagelike  hood  is  present  over 
the  mouthparts,  but  ventral  paired  organs  are  present  just  pos¬ 
terior  of  the  anus. 

The  body  outline  is  generally  circular  or  subcircular,  but 
may  be  somewhat  longer  or  wider  in  some  specimens.  Few  individuals 
reach  six  millimeters  in  length  or  breadth.  The  integument  is 
smooth,  marked  by  a  fine  network  of  small,  irregular  cells  among 
which  regular,  subparallel  rows  of  larger  discs  radiate. 

Legs  arise  from  the  anterior  half  of  the  body  and  are  short¬ 
er  than  the  bodyj  coxae  are  contiguous;  and  tarsi  are  tapered 
and  lack  dorsal  humps. 
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Mouthparts  are  situated  close  to  the  anterior  margin  of  the 
body.  The  hypostome  formula  is  2/2  to  2, 5/2.5 >  the  apex  is  notched 
and  bears  a  corona  of  three  or  four  rows  of  small  denticles  in 
four  to  six  files. 

The  larval  and  nymphal  illustrations  and  descriptions  of  A. 
vespertilionis  by" Neumann  (l896)  are  quite  good,  though  they  shall 
have  to  be  expanded  for  present  day  purposes.  These  have  been 
employed  subsequently  by  the  same  author,  Nuttall  ^  ^  (190S), 
Bedford  (1934 )>  and  others. 
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ARGAS  SP 


(Mot  illustrated) 

A  single  da-Tiaged  la3rva,  nounted  on  a  slide,  sent  by  Mr. 

E.  T.  M.  Reid  of  the  Sudan  Veterinary  Service,  represents  an  un¬ 
known  species  of  tick.  Although  many  of  the  characters  of  this 
specimen  are  obliterated,  enough  are  preserved  to  indicate  dis¬ 
tinct  differences  from  A.  vespertilionis ,  to  v;hich  it  is  probably 
more  or  less  closely  allied,  and  from  all  other  described  species. 
This  larva  was  collected  from  a  Pachyotiis  bat  at  Latome,  Equatoria 
Province,  on  13  March  1951  by  Mr,  J.  Owen. 
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ORN I THQDOROS* 


INTRODUCTION 

Both  important  African  species  of  Ornithodoros,  _0.  moubata 
and  0.  savifflyi,  occur  in  certain  areas  of  the  Svuian,  where  they 
are  known  as  halm  (  f — ).  From  two  to  five  other  species 
indubitably  exist  in  the  Sudan  but  have  not  yet  been  found  there. 
Approximately  fifty  species  comprise  the  genus  throughout  the  world, 
0,  moubata  is  the  most  important  tick  vector  of  relapsing  fever  in 
^rica  and  its  bite  is  often  painful,  0,  savign^  has  been  sus¬ 
pected  to  be  a  relapsing  fever  vector although  incriminating  evi¬ 
dence  in  natxire  is  negative  or  vinconvincing. 

Ornithodoros  ticks  are  thick,  leathery,  and  podlike.  They  may 
be  more  or  less  difficxilt  to  find  but  pain  when  they  bite  signifies 
their  presence.  In  contrast  to  Argas  ticks,  which  usually  parasitize 
birds  and  bats,  most  Ornithodoros  ticks  parasitize  mammals,  including 
bats,  and  only  exceptionally  attack  birds,  reptiles  and  amphibians. 

The  two  species  under  consideration  represent  a  somewhat  more 
advanced  stage  in  evolution  of  parasitism  than  do  Argas  and  other 
Ornithodoros  species  in  that  their  larvae  remain  in  the  large, 
leathery  egg  until  ready  to  make  the  larvaL-nymphal'molt,  The 
safety  of  the  tough  egg  capsule  affords  delicate  larvae  considerable 
protection  from  the  elements.  0,  moubata  and  0.  savignyi  are  un¬ 
usual  in  this  respect;  larvae  of  most  other  Ornithodoros  species  are 
active  and  feed  from  animal  hosts.  Shortly  after  hatching  larvae 
molt  to  nymphs  that  soon  set  out  to  find  a  host.  Nymphs  and  adults 
feed  rapidly,  in  a  matter  of  a  few  minutes  to  an  hour  or  two,  and 
are  seldom  transported  while  feeding  on  the  host.  They  are,  there¬ 
fore,  usually  found  only  in  their  resting  places,  Ornithodoros 


‘‘■Some  writers  replace  the  os  ending  used  here  by  us.  The  original 
name  used  by  Koch  (1844)  was  spelled  with  an  os  ending,  and  this  is 
generedly  though  not  universally  conceded  to  conform  to  the  rules 
of  nomenclature  and  of  philology.  This  question  has  been  reviewed 
by  Najera  (1951 ). 
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ticks  are  able  to  withstand  long  periods  of  starvation  and  are 
very  resistant  to  aridity.  The  two  species  discussed  in  the 
following  pages  have  been  widely  spread  along  inan*s  trade  routes. 

Subgenera  of  Ornithodoros  are  scarcely  better  established 
than  those  of  Arga^  0.  moubata  and  0.  savignyi  are  closely  re¬ 
lated  species  with  only  one  other  kiriSred  kind,  0.  eremicus  Cooley 
and  Kohls,  1941,  of  Utah,  western  North  America.”  Some  workers 
would  include  only  these  three  species  in  the  genus  Ornithodoros 
and  all  others  in  several  different  genera.  This  position  seems 
an  xinnattiral  approach  and  a  useless  complexity.  For  present  pur¬ 
poses,  0.  moubata  and  savignyi  are  treated  as  in  the  subgenus 
Ornithodoros,  the  only” one  presently  known  to  be  represented  in 
the  Sudan. 

In  addition  to  these  two  tampans,  it  is  certain  that  several 
other  species  of  Ornithodoros  occur  in  the  Sudan  and  await  dis¬ 
covery.  Among  these  should  be  0.  foleyi,  0.  delano*4i  subsp. ,  and 
possibly  some  member  of^the  0.  tholozani  group.  When  more  inten¬ 
sive  search  is  vmdertaken  in” the  Sudan  it  will  probably  be  found 
that  0.  erraticus  is  localized  but  widely  distributed  here.  0. 
erratTcus  is  broadly  characterized  by  small  size  (maximum  length 
7.5  mm.7”usual  length  3.0  to  5*0  mm.),  oval  shape,  closely  crowded, 
hemispherical  granulations  interspersed  by  large  discs,  and  absence 
of  tarsal  armature  and  of  cheeks  surrounding  the  mouthparts.  Spec¬ 
imens  will  probably  be  found  in  small  mammal  burrows. 

The  following  are  the  other  known  Ornithodoros  species  that 
occur  in  Africa,  with  selected  references  concerning  them: 

0.  arenicolous  Hoogstraal,  1953(C);  description  of  all  stages; 

”  biology;  from  rodent,  hedgehog,  and  V aranus  lizard  burrows 
in  Egyptian  deserts.  Absence  of  spirochetes  (Davis  and 
Hoogstraal  1954). 

0.  capensis  Neumann,  1901;  described  from  penguin-inhabited  islands 
”  ofi  tape  Province.  Found  on  Cargados  Carajos  Islaind  in  Indian 
Ocean  (Neumann  1907B).  Challenger  Expedition  specimens  from 
St.  Paiil^s  Rocks  (Nuttall  et  al  1908).  Present  on  islands  off 
Southwest  Africa  (TromsdorT?  T^14).  Biology  of  hosts  and 
description  of  habitat,  St.  Croix  Island  off  Cape  Province 
(Hewitt  1920).  Other  South  African  records  (Bedford  1934). 
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Records  from  western  Australia  (Taylor  and  Mxirray  1946), 
Present  on  marine  birds,  Guam  (ifchls  1953 )•  Specimen  from 
leg  of  soldier  on  island  in  Leike  Nyasa  (Hoogstraal  1954C), 

0,  coniceps  (Canestrini,  I890)j  described  from  Venice,  Italy, 

~  Specimens,  from  near  Aral  Sea,  in  St,  Petersburg  Museum 
(Birula  1895);  these  quoted  by  Yakimov  and  KobGL-Yakimov 
(1911)  and  Yakimov  (1917,1922),  Present  in  France  (Guitel 
1918,  Theodor  1932,  Roman  and  Nalin  1948),  As  0,  talaje 
from  Fezzan,  Morocco;  introduced  with  pigeons;  severe  se¬ 
quelae  in  human  victims  (Martial  and  Senevet  1921),  From 
bats  and  pigeons,  life  cycle,  Tunis  (Colas-Belcour  1929D), 
Description  of  all  stages,  Palestine  (Theodor  1932),  Bi¬ 
ology,  Palestine  (Bodenheimer  1934) •  Present  in  Spain 
(Gil  Collado  1947,1948A,B),  Present  in  Morocco  (Blanc  and 
Maurice  1950) •  Present  in  Nablus  area  of  Jordan;  parasite 
of  chickens  and  persons;  infected  with  spirochetes  (Badu- 
dieri  1954»1955)»  Transmits  fowl  spirochetes  ('"Brurapt's 
Precis'"),  Life  cycle  (Davis  and  Mavros  195^0 ). 

0,  delanoei  delanoei  Roubavid  and  Colas-Belcour,  1931;  described 
from  porcupine  bvirrow,  Morocco,  Biology  (Roubaud  and  Colas- 
Belcour  1936),  Life  cycle  and  larval  feeding  (Colas-Belcour 
1941),  Non- transmission  of  spirochetes  (Colas-Belcour  and 
Vervent  1949),  Present  in  Egypt  (Hoogstraal  1953C),  Ab¬ 
sence  of  spirochetes  (Davis  and  Hoogstraal  1954),  Life  cycle 
(Davis  and  Mavros  1956A),  Biological  observations  and  dis¬ 
tribution  in  Egypt;  descriptions  of  immature  stages  (Hoog¬ 
straal  I955E). 

0,  delanoei  acinus  Vfhittick,  1938;  described  from  cave  in  British 
Somaliland,  Haemoglobin  (Wigglesworth  1943),  Biology  (Ro¬ 
binson  1946),  Coxal  organs  ('"glands'")  (Lees  1946b),  Trans¬ 
piration  from  cuticle  (Lees  1948),  Egg  waxing  organ  (Lees 
and  Beament  1948),  Weight  of  tick  and  of  its  cuticle,  fed 
and  unfed  (Lees  1952),  Larval  and  nymphal  measurements, 
and  the  increase  in  size  following  each  mqlt  aiid  male  meas¬ 
urements  have  been  noted  by  Campana-Rouget  (1954), 
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0.  erraticus  Lucas,  1849;  described  from  Algeria  and  now  known  in 

”  IrsLn,  Turkey,  and  throughout  much  of  the  European  and  African 
Mediterrauiean  area  as  well  as  in  French  West  Africa,  Kenya, 
and  Uganda.  This  tick  chiefly  inhabits  rodent  burrows,  some¬ 
times  lairs  and  dens  of  other  animals,  and  pigsties.  It  also 
may  parasitize  man,  reptiles,  toads,  and  birds.  The  very 
extensive  liter at\n*e  on  0,  erraticus  will  be  reviewed  in 
Volume  II  of  this  work, 

0,  foleyl  Parrot,  1928;  single  female  described  from  the  Algerian 
Sahara,  Description  repeated  by  Foley  (1929).  A  synonym  of 
0,  foleyl  is  0,  francMnii  Tonella-Rondelli,  1930(B)  from 
Libya;  ci',  Roubaud  and  Colas-Belcour  (1931 ).  As  0.  lahorensis , 
0,  lahorensis  group,  or  0.  franchinii  from  Libya  by  Franchini 
Tl9^7,1^286,1932A,B,1933l,D,1^34A,1^55A,1937)  and  Franchini 
and  Taddia  (1930);  in  these  reports,  the  general  remarks  and 
those  concerning  fever  in  man  as  a  result  of  bites  do  not  apu 
pear  to  be  based  on  soiond  evidence;  the  '“biological  differ¬ 
ences'"  (1934A)  are  pointless.  Marphology  and  generic  dis¬ 
cussion  (Warburton  1933);  cf.  remarks  herein  \inder  Argas 
brvimpti  (page  88).  Presence  in  Southeastern  Egypt  (.Hoogstraal 
and  kaiser  1956),  Life  cycle  (Davis  and  Mavros  195^)* 

0,  graingeri  Heisch  and  Guggisberg,  1953(A);  all  stages  described 
from  coral  cave  near  sea,  Mambasa,  life  history  (Heisch  and 
Harvey  1953).  Infected  with  spirochetes  (Heisch  1953), 
Parasitizing  bats  (Garnham  and  Heisch  1953),  Parasitizing 
porcupines  and  man  (Heisch  1954A),  Note;  The  actual  date 
of  publication  of  this  species  is  8  January  1953  although 
the  volume  niomber  is  that  of  1952, 

0,  normandi  Larrousse,  1923;  all  stages  described,  life  cycle,  from 
rodent  burrows  in  Tunisia,  l-forphologic  characters  and  biology 
(Colas-Belcour  1928),  Egg  laying  and  hatching  (Colas-Belcoxar 
1929A).  Spirochete  studies  by  Nicolle,  Anderson,  and  Colas- 
Belcour  (1927A,B,1928A,B,C  ,D  ,1930). 

Z“o.  pavimentosus  Neumann,  1901;  reported  from  Southwest  Africa. 
Synonymized  under  0.  savignyi  by  Theiler  and  Hoogstraal 

(1955).  7  - 
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0.  peringueyi  Bedford  eind  Hewitt,  1925 j  scanty  descriptions  and 
”  illustrations  of  male,  female,  and  nymph  from  South  Africa. 
Cliff  swallow  as  host  (Bedford  1929A,1932A).  Failure  to 
transmit  Aegyptianella  pxillorum  (Bedford  and  Coles  1933). 

All  stages  redescribed  and  reillustrated  (Bedford  1934). 

0.  salahi  Hoogstraal,  1953(B);  a  parasite  of  fruit  bats  in  the 
~  Nile  Valley  and  Wadi  Natroun  (Western  Desert)  of  Egypt; 
also  known  from  Palestine;  all  stages  described;  life 
history.  Absence  of  spirochetes  (Davis  and  Hoogstraal  1954)» 

0.  tholozani  tholozani  Laboulbene  and  Megnin,  1882(A);  first  des_ 
””  cribed  from  Iran,  An  important  Asiatic  vector  of  spirochetes 
of  relapsing  fever;  the  tholozani  group  consists  of  several 
subspecies  and  related  species;  reviewed  by  Desportes  and 
Campana  (1946).  Rare  in  western  Egypt  and  eaistern  Libya 
(Coghill,  Lawrence,  and  Ballentine  1947;  Hoogstraal  1953C) 
but  accused  of  transmitting  spirochetes  causing  disease  in 
troops.  Now  known  from  several  restricted,  but  large, 
spirochete-infected  popxilations  in  Egypt  (Davis  and  Hoog¬ 
straal  1956)  and  from  Jordan  (Babudieri  1954,1955). 

0.  zumpti  Heisch  and  Guggisberg,  1953(B);  female  and  nymph  des- 
”  cribed  from  burrow  of  rodent  (Rhabdomys  ptunilio )  in  Cape 
Province,  South  Africa,  Onderstepoort  collection  material 
recently  sent  by  Dr,  Theiler  for  identification  includes 
males,  females,  and  nymphs  from  the  nests  of  Aethomys  and 
?Tatera  in  Cape  Province, 

Z”®*  Ishorensis  Neumann,  1908,  an  Asiatic-Near  Eastern  species, 

”  said  by  Franchini  (1929B,1932B,1935)  and  Garibaldi  (1935) 
to  occur  in  Libya;  most  probably  does  not  extend  its  range 

into  North  Africa,_7 

0.  sp.  nov.;  an  xindescribed  species  closely  related  to  0. 

~  recently  been  found  in  porcupine  burrows  near 

Pretoria  in  the  Union  of  South  Africa  (Theiler,  corres¬ 
pondence). 
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KEY  TO  SmN  SPECIES  OF  CHNirHODOROS 


MAIES  km  FEMLES 


V/ith  two  pairs  of  eyes  in  lateral  fold. 


(Northern  and  Central  Strlan) . ,0.  SAVIGNYI 

Figures  8  to  12 

Without  eyes.  (Southern  Sudan) . 0.  I^UBATA 


Figured  39  to  62 
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39 


Fig\a'es  39  and  40,  9,  dorsal  and  ventral  views 

ORNITHCDOROS  MOUBATA 
(Laboratory  reaxed  J 

PUTE  XIV 
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KNCWN  DISTRIBUTION  OF 
QRKITHODCROS  MOUBATA 
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ORNITHODOROS  (ORI'IITHODOROS)  MOUBATA  (Murray,  1877). 


(Figures  39  to  62) 
THE  ETELESS  TAMPAN* 


L  N  2  c? 


BQUATORIA  PROVINCE  RECORDS 


2  1  Lirla  African  hut 

3  11  Ward  Mika  ? 


Nov 

Nov 


Without  locality  data  (King  1911,1926.  Maurice  1932.  Kirk 
1939) .  Maurice  (1932)  stated  that  in  connection  with  the  1925 
relapsing  fever  outbreak,  0.  moubata  had  been  found  in  ••four 
Equatoria  Province  rest  houses  north  of  Minule^* . 

The  only  eyeless  tampans  in  Sudan  Government  collections  are 
a  few  specimens  from  Wani  Mika,  collected  by  J.  Dervish,  3  Novem¬ 
ber  1925. 


The  three  specimens  collected  from  a  hut  at  Liria  in  Novem¬ 
ber  of  1949  are  the  only  ones  that  I  have  been  able  to  find  in 
the  Sudan.  A  search  of  this  and  other  Liria  huts  d\aring  January 
of  1952  failed  to  reveal  additional  material.  Diiring  the  same 
trip,  preserved  specimens  were  extensively  exhibited  to  residents 
of  many  villages  on  the  JubeuTorit-Tarangore  track,  and  at  Katire, 
Gilo,  Yei,  and  Kajo  Kaji.  Although  some  persons  who  saw  them 
professed  to  know  the  whereabouts  of  similar  ••dood^* ,  no  tampans 
could  be  found. 


DISTRIBUTION  IN  THE  SUDAN 

Bahr  El  Ghazal;  From  warthog  burrows  on  Guar-Galvial  road 
near  G\iar,'75ogrial  Subdistrict,  Tonj  District,  April,  1953,  col¬ 
lected  by  E.  T.  M.  Reid  and  P.  Blasdale.  Three  burrows  examined 
yielded  one  nymph  in  the  first,  two  males  and  nine  nymphs  in  the 
second,  and  two  males  and  thirteen  nymphs  in  the  third.  Mr. 
Thomas  W.  Chorley  and  the  collectors  are  to  be  congratulated  for 


*In  South  Africa,  called  ••The  Hut  Tampan^*  (Theiler  1952A,B)  . 
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these  fine  records  of  0.  moubata .  Guar  is  situated  at  approximately 
8O50*N.  and  28°30*E,  The  specimens  were  collected  during  the  dry 
season;  but  for  several  months  of  the  year  this  "Nile  sponge"  area 
is  a  vast  flooded  plain.  It  would  be  interesting  to  know  the  ac¬ 
tivity  of  the  ticks  at  that  time. 

No  evidence  of  0.  moubata  has  been  discovered  from  buildings 
in  Bahr  KL  Ghazal  Province,  but  search  in  these  places  has  not  been 
extensive  enough  to  draw  conclusions  from  this  negative  data. 


DISTRIBUTION 

0.  moubata  is  widely  distributed  locally  throughout  East  and 
northern  South  Africa,  and  extends  into  the  drier  part  of  Central 
Africa.  A  few  specimens  indicate  its  presence  in  West  Africa. 

In  South  Africa  and  elsewhere,  hiiraan  activities  have  carried  the 
eyeless  tampan  far  from  its  former  habitats.  Assuming,  for  lack 
of  evidence  to  the  contrary,  that  burrow- inhabiting  populations 
and  hut— inhabiting  populations  are  identicad  species,  it  would 
appear  that  the  distributional  picture  of  the  former  populations, 
when  it  becomes  better  known,  will  be  tnie  indication  of  the  prim¬ 
itive  range  of  0.  moubata. 

Early  collecting  records  were  summarized  by  Nexmann  (1901 ) 
and  by  Merriman  (1911).  Some  early  records  are  xmder  0.  savignyi 
caecus  Neumann,  1901,  a  synonym  of  0.  moubata,  and  for” a  time  0.” 
moubata  and  0.  savignyi  were  confused  by  Meumann  and  other  wriTers. 
More  recently,  Leeson  (1952)  published  a  distribution  map  and 
(1953)  additional  notes  that  have  been  brought  up  to  date  herein 
(Figxire  4l). 

The  mapped  distribution  of  tick- borne,  human  relapsing  fever 
in  the  world  (American  Geographical  Society  1955)  contains  numer¬ 
ous  errors  in  the  area  devoted  to  the  Ethiopian  Faunal  Region, 
where  0.  mDubata  is  the  only  known  vector,  except  rarely  the  human 
louse.”  A  large  section  of  the  Sudan  is  shaded  to  indicate  the 
presence  of  both  tick-home  and  louse-bome  spirochetes  -  which 
would  infer  the  widespread  range  of  0.  moubata  in  the  Sudan.  This 
is  contrary  to  the  available  data,  presenied  above.  The  same  in¬ 
dications  for  the  Yemen  are  based  on  uncritical  repetition  of 
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earlier  errors  in  literatxare,  even  though  subsequent  references 
disclaim  earlier  assertions  -  a  frequent  evil  of  uncritical 
fact-gathering  from  literature.  Few  outlines  on  the  African  map 
bear  close  relation  to  available  facts, 

WEST  AFRICA;  Not  recorded  by  Simpson  (1912A,B)  from  the 
northern  or  southern  parts  of  Nigeria,  Absent  from  northern  NL- 
geria  (McCullough  1925),  No  evidence  to  associate  relapsing  fever 
in  northern  Nigeria  with  0,  moubata  (Caffrey  1926), 

Not  known  from  Liberia  (Bequaert  1930A), 

Absent  from  thirteen  French  West  Africa  villages  on  the  Niger 
(Kerrest,  Gambier,  and  Boxiroml922A,B),  Recorded  ""south  of  Lake 
Chad""  (Neumann  1901)  but  not  found  in  Chad  localities  by  be  Gac 
(1931);  0,  savignyi  has  been  found  in  this  general  area  (Alcock 
1915)  ax3  Neumann  may  have  misidentified  his  material.  Apparent¬ 
ly  absent  in  French  West  Africa  (Gouzien  1923),  Absent  aroxmd 
Dakar  (Mathis  1928A,B,  Mathis  and  Durieux  1932A,B,  Mathis, 
Dvtrieux,  and  Advier  1933,1934), 

GOID  COAST;  Appears  to  be  absent  according  to  Selwyn-Clarke, 
Le  Fanu,  and  Ingram  (1923)  and  Ingram  (1924);  nevertheless  a  single 
nymph  from  Ashanti  has  been  seen  (Hoogstraal  19540),  SIEKRA  LEONE; 
Specimens  seen  by  Hoogstraal  (l954C), 

It  is  difficult  to  reconcile  the  GOID  COAST  and  SIERRA  lEONE 
records  from  British  l-tusevim  (Natural  History)  collections  with 
previous  distributional  concepts  of  0,  noubata,  which  have  held 
that  this  species  is  absent  from  WesT  Africa,  Yet  there  is  little 
reason  to  believe  that  the  specimen  labels  are  incorrect,  A  re¬ 
newed  search  in  these  areas  is  indicated;  otherwise  one  hesitates 
to  draw  conclusions  from  these  unexpected  records  (Hoogstraal 

1954c), 

CENTRAL  AFRICA;  FRENCH  EQUATORIAL  AFRICA  (Blanchard  1913, 
1914»  Le  Boeiif^  and  Gambier  1918A,B,  Rodhain  1919A,  Gtiillet  1924. 
Blanchard  and  Laigret  1924,  de  Buen  1926.  Rousselot  1951>1953B), 

BELGIAN  CONGO  and  RUANDA-URUNDI  (Livingston  1874,  vol.  2,  pp. 
33  and  115.  Neimann  1901,1911.  Ross  and  Milne  1904.  Dutton  and 
Todd  1905A,B,  Newstead  1905A,B,C  ,1906A,B,  Massey  1908,  Rodhain, 
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Pons,  van  den  Branden,  and  Beq\xaert  1913.  Roubaijd  and  Van  Saceghem 
1916.  Van  Hoof  1917,1924.  De  Ruddere  1917.  Rodhain  1919A,B,1920, 
1922A,B,C.  Todd  1919.  Bequaert  1919,1930A,B,1931.  van  den  Branden 
and  Van  Hoof  1922.  Ghesqxiiere  1922.  Van  Saceghem  1923.  van  den 
Branden  1924.  Olivier  1924.  Seydel  1925.  Schwetz  1927A,B,1932, 

193 3A, 1942, 1943.  Van  Hoof  and  Duke  1928.  Flamand  1928.  Schouteden 
1928.  Dubois  1931,1949A,B.  TroUi  1931.  Seraglia  1932.  Pierquin 
1950.  Jadin  and  Giroud  1950,1951.  Giroud  and  Jadin  1950,1954,1955. 
Jadin  1951A,B.  Himpe  and  Pierquin  1951.  Pierquin  and  Niemegeers 
1953.  Jadin  and  Panier  1953.  Davis  and  Bxtrgdorfer  1954.  Theiler 
and  Robinson  1954.  Burgdorfer  and  Davis  1954.  Eabvidieri  1955^). 

/"NOTE;  Rageau  (1953B)  suggests  the  strong  possibility  of 
the  tampan ‘s  presence  in  Cameroons.  He  states,  on  epidemiological 
grounds,  that  relapsing  fever  there  is  presumed  to  be  tick-borne 
and  that  the  most  likely  areas  in  which  the  tick  may  occvir  have 
not  been  well  stvidied./^ 

EAST  AIRICA;  SUDAN  (Balfour  I9O6;  tampan  then  not  yet  seen 
in  the  Sudan.  King  1911,1926.  Maurice  1932.  Kirk  1939.  Hoog- 
straal  19540.  See  DISEASE  RELATIONS  and  introdxjctoiy  paragraphs 
of  DISTRIBUTION  section). 

ETHIOPIA  (Brumpt  I9O8A.  Bergsma  1928,1929.  Giordano  1936. 
Absence  of  tampans  at  2,200  meters  altitude;  Scaffidi  1937.  Brims 
1937.  Franchini  1937.  Mennonna  and  Modugno  1937.  MansoruBahr 
1941,1942.  Bertazzi  1952).  ERITREA  (Franchini  1929D,E.  Niro 
1935.  Stella  1938A,1939A,1940)  .  £ TRENCH  SCMALILAND  (No  known 
records). 7  BRITISH  SCMALILAND  (Brumpt  1901.  Drake-Brockman 
1913, 19i3A,B, 1920,  identity  in  part  confused  with  0.  savignvi. 
Donaldson  1926.  Clark  1937,  remarks  questionable.”  Stella  1'538A, 
1940.  Cullinan  1946.  Anderson  1947.  Heisch  1950A.  Heisch  and 
Furlong  1954.  Davis  and  Burgdorfer  1954).  ITALIAN  SCMALILAND 
(Brumpt  1901,1908a.  Paoli  1916.  Rodino  1922.  Reitani  and  Paris! 
1923.  Franchini  1925,19290  ,E, 1937.  Bartolvicci  1933.  Mattel 
1933.  Niro  1935.  Massa  1936A.  Moise  1938,1950.  Stella  1938A. 
1939A,1940.  Lipparoni  1951,1954.  Falcone  1952.  Giordano  1953). 


^Professor  Babudieri  (1955)  states  that  he  utilized  the  Itete  strain 
procured  from  the  Congo  by  Professor  Geigy.  This  strain  was  coL- 
lected  by  Geigy  and  Mooser  (1955)  in  Tanganyika. 
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KENYA  (As  0.  savignyi :  Karsch  1878,  Ross  1912,  Neave  1912, 
Todd  1913.  Andierson  192^, B,  Garnham  1926,1947.  MackLe  1927. 
•Kenya  1928*,  Lewis  1931A,C,1939A.  Hynd  1945.  Qxdn  and  Perkins 
1946.  Jepson  1947.  Absence  of  Ornithodoros  ticks;  Garnham, 
Davies,  Heisch,  and  Timms  1947.  rfeisch  and  Grainger  1950.  Heisch 
1950A,B, 1954c ,E,  Walton  1950A,1953.  Teesdale  1952,  Bell  1953. 
Heisch  and  Furlong  1954.  Geigy  and  Mooser  1955). 

UGANDA  (Christy  1903A,B,1904.  Pocock  1903.  Johnston  1903. 
Sambon  1903.  Ross  and  Milne  1904.  Cook  1904.  Ross  1906,1912, 

Hirst  1909,1917,  Bruce  et  ^  1911.  Ross  1912,  Neave  1912,  Todd 
1913.  Neumann  1922,  Me^am  1932,  Hargraves  1935.  Hopkins  and 
Chorley  1940.  Chorley  1943). 

TANGANYIKA  (Neumann  1901,  Sambon  1903.  Christy  1904.  Ross 
and  Milne  1904.  Dutton  and  Todd  1905A,B.  Koch  1905,1906.  Werner 
1906.  l^llers  1907.  Todd  1913.  Morstatt  1913,1914.  Manson  ani 
Thornton  1919.  (?Lester  1928),  Loveridge  1928,  Bequaert  1930A, 
Knuth  1938,  Hawking  1941.  Schulze  1941.  Knowles  and  Terry  1950, 
Phipps  1950,  Geigy  1951.  Geigy  and  Burgdorfer  1951.  Walton 
1953.  Davis  and  Burgdorfer  1954.  Mooser  aind  Weyer  1954.  Smith 
1955.  Geigy  and  Mooser  1955.  Babudieri  1955:  see  footnote  under 
Belgian  Congo), 

SOUrmN  miCA;  ANGOLA  (Uvingstone  1857,  pp.  382-383. 

Murray  1877,  As  0.  savignyi;  Neumann  I896.  Neumann  1901,  Pocock 
1903.  Caiman  1905,  Wellman  1905A,B,C ,1906A,B,C,D,1907A,B.  Dutton 
and  Todd  1905A,B.  Nuttall  et  ^  1903.  Gamble  -1914.  Rodhain  1919A. 
De  Almeida  and  Rebelo  1928,  Sousa  Dias  1950,  Santos  Dias  1950C, 
Theiler  and  Robinson  1954).  MC&Al-IBIQ.UE  (Livingstone  1857,  pp.  383, 
628,629,  Dowson  1895.  Pocock  1903,  Johnston  1903.  Howard  1908, 
1911.  Amaral  Leal  and  Sant*Anna  1909.  Absent  from  Alto  I-blocue; 
McFarlane  1916.  Neumann  1922,  1-Iarques  1943,1944.  Santos  Dias 
1952H,1953B,1954H,K). 

NCRTHERN  RHODESU  (Neave  1911,1912.  Wallace  1913.  Lloyd  1913, 
1915.  Holmes  1953.  Hoogstraal  1954C).  SOUTHERN  RHCDESIA  (Jack 
1921,1928,1931,1937,1938,1942.  Leeson  1952).  NYASAIAND  (Old  1909. 
Neave  1912.  De  Meza  1918A.  Lamborn  1924,1927,1939.  Wilson  1943, 
195OB.  Hardman  1951). 
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BBCHUANA.IAND  (Specimens  from  Ngajniland  in  Theiler  collection). 
SOUTHWEST  AFRICA  (Nevunann  1901,  Trommsdorff  1914.  Sigwart  1915. 
Mitscherlich  1941.  Hoogstraal  1954C). 

UNION  OF  SOUTH  AFRICA  (Lounsbury  1900C,  in  part  confused  with 
0.  savignyi,  Pocock  1903.  DSnitz  1906,1907A,C ,1910B.  Greenway 
T9C57I  HotWd  1907,1908.  Cowdry  1925C  ,1926A,1927.  Curson  1928. 
Bedford  1920,1926,19323,1934,1936.  Cooley  1934.  Bedford  and 
Graf  1934,1939.  Cluver  1939,1947.  Ordman  1939,1941, 1943, 1944A, 
B,1955.  De  Meillon  1940.  Mitscherlich  1941.  Collen  1943. 

Polakow  1944.  R.  du  Toit  1942B,C  ,1947A,B.  Thorp,  De  Jfeillon  and 
^ardy  1948.  Monnig  1949  statements  refer  largely  to  0.  savignyi. 
Annecke  and  Quin  1952,  Annecke  1952.  Davis  and  Bur^orfer  1‘554). 

ISLAND  GROUPS;  MADAGASCAR  (LaiODureux  1913A,B.  Suldey  1916. 
Poisson  1927.  Poisson  and  Decary  1930,  Buck  1935, 1948A,C, 1949. 

Le  Gall  1943.  Millot  1948.  Neel,  Payet,  and  Gonnet  1949.  Decary 
1950.  Colas-Belcour,  Neel,  and  Vervent  1952,  Hoogstraal  1953E). 
Although  0,  moubata  has  not  been  reported  from  the  COMCEES  group, 
Neel,  Payet,  and  Gonnet  (1949)  state  that  relapsing  fever  of  the 
apparent  type  borne  by  0.  moubata  exists  at  Dzaoxadzi. 

Records  from  Zanzibar  (Brumpt  1901,1908A)  probably  should  be 
disregarded.  They  may  refer  to  •*East  Africa*  in  general.  Accord¬ 
ing  to  Dr,  S.  D,  Robertson,  Pathologist,  Medical  Department,  in 
personal  correspondence,  0.  moubata  does  not  occur  in  Zanzibar, 

It  has  been  stated  to  be  absent  there  (Aders  1913)  and  was  not 
listed  by  Aders  (1917B)  in  his  report  of  insects  injurious  to  man 
and  stock  in  Zanzibar,  Odd  individuals  of  the  tick  may  be  im¬ 
ported  in  dhows  from  Tanganyika  but  these  do  not  appear  to  become 
established  on  the  island  (Leeson  1953). 

/"NORTH  AFRICA  AND  ARABU:  Records  from  Libya  are  difficult 
to  accept.  Franchini  (1932A,B,1933A,B,C,D,1934B,1935A)  listed 
Tripolitania  as  the  source  of  specimens.  He  was  probably  dealing 
with  0,  savignyi,  but  Garibaldi  (1935)  accepted  these  reports. 
ZavatTari  1193^,1933,1934)  stated  that  0.  moubata  is  absent  in 
Libya,  Though  Franchini  ^oc.  cit . )  an3  Gaspare  (1933,1934)  as¬ 
serted  differently,  their  remarks  are  so  confused  as  to  negate 
their  argument  unless  fresh  specimens  can  be  procured.  One  of 
HAMRU-3*s  well  trained  assistants  has  been  unable  to  find  0, 
moubata  in  the  Libyan  localities  from  which  it  was  reported. 
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Records  from  Egypt  (Neumann  1896,1901,1911),  without  question 
erroneous,  are  probably  based  on  mistaken  identity  of  0,  savignyi , 
or  possibly  on  mixed  locality  labels  (Hoogstraal  1954A."7»  HalawSli 
(1946)  stated  that  although  0,  moubata  was  supposed  to  be  common 
in  Egypt,  he  could  not  find  specimens  in  houses.  Yakoub  (1945) 
also  noted  its  absence  here. 

According  to  Petrie  (1939),  the  eyeless  tampan  is  widespread 
in  the  Yemen  (Arabia)  (copied  by  American  Geographical  Society 
1954,1955 )•  From  experience  in  the  Yemen  (Hoogstraal  1952C  and 
ms.,  Girolami  1952,  Moimt  1953)  it  is  questionable  whether  it  is 
present  there  at  all,  to  say  nothing  of  being  widely  distributed.^^ 


HOSTS 

Introduction 

Man  is  frequently  attacked  and  is  probably  the  chief  host  of 
0.  moubata.  Warthogs  and  a  few  other  wild  animals  that  inhabit 
Targe  burrows,  and  domestic  pigs  appear  to  be  the  only  other  fair¬ 
ly  common  hosts  of  this  tick.  Incidentally,  it  shovild  be  noted 
that  frequent  textbook  assertions  that  larvae  feed  are  incorrect 
(see  Life  Cycle  below). 

Most  laboratory  animals  including  chickens  serve  as  experi¬ 
mental  hosts.  Different  “strains*  may  have  different  laboratory 
feeding  habits,  “ burrow- hatmting*  populations  being  more  difficult 
to  induce  to  feed  in  the  laboratory  than  those  from  domestic 
habitations  (Heisch  1954C). 


Human  Hosts 

The  major  portion  of  the  literature  concerning  the  eyeless 
tampan  refers  to  its  parasitism  of  human  beings.  Indication  of 
this  may  be  found  in  the  section  on  Ecology  belowj  speciedized 
features  of  this  problem  will  be  considered  in  the  forthcoming 
volume  on  tick- borne  diseases. 

Domestic  Mammal  Hosts 

From  the  prevalence  of  records  of  attacks  on  domestic  pigs 
in  South  Africa  (Bedford  1936),  Nyasaland  (Wilson  1943>1950B), 


-  127  - 


Belgian  Congo  (Roubaud  1916,  Roubaud  and  Van  Saceghem  1916,  Schwetz 
1927A),  Southern  Rhodesia  (Jack  1921,1931,1942),  and  Angola  (Wellman 
1906D  ,1907A,B),  it  appears  that  this  animal  often  is  an  important 
host.  In  Southern  Rhodesia,  0,  moubata  sometimes  increases  prodi^ 
giously  in  pigsties  (Jack  1921, 1931 >1942),  In  the  Zambi  area  of 
Belgian  Congo,  0,  moubata  was  abundant  in  pigsties  and  in  huts  of 
pig  keepers,  but  relapsing  fever  was  absent,  and  the  tick  was  un¬ 
known  in  local  huts  where  no  pigs  were  kept  O^oubaud  and  Van  Saceghem 
1916).  In  Angola,  Wellman  (1906D  ,1907A)  found  "as  many  in  pigsties 
as  in  any  other  situation".  In  Nyasaland,  Wilson  (1943)  stated, 

0,  moubata  is  suspected  of  causing  mortality  in  pigs,  Jadin  (1951A) 
7ound  specimens  from  pigsties  in  Ruanda— Urundi  infected  with  the 
causative  organisms  of  food  poisoning.  Salmonella  enteritidis; 
these  ticks  were  able  to  transmit  the  bacteria  to  experimental 
animals,  by  biting,  over  a  year  later, 

0,  ncubata  has  been  said  to  caiise  much  trouble  in  Southwest 
Africa  by  feeding  on  sheep  in  resting  places  and  pastures  (l-lSnnig 
1949),  but  Theiler  states  (correspondence)  that  the  ticks  actually 
involved  in  this  situation  are  quite  likely  0,  savignyi. 

Domestic  animal  corrals  are  frequently  cited  in  review  papers 
as  important  habitats  of  the  eyeless  tampan,  I  can  find  little  con¬ 
clusive  substantiation  for  this  assertion,  except  for  domestic  pigs, 
Wellman  (190^D,1907A)  v;as  possibly  the  first  person  from  the  field 
to  state  that  0,  moubata  bites  all  domestic  animals,  but  he  did  not 
mention  that  he  had  raacte  personal  observations.  Careful  search  of 
corrals  and  corap)arison  of  incidence  in  these  and  in  human  habita¬ 
tions  should  make  an  interesting  and  simple  research  project  in 
infested  areas.  One  would  expect  that  if  domestic  animals  are 
attacked,  it  is  chiefly  in  circuristances  in  which  they  are  hoiised 
more  or  less  like  human  beings  in  the  same  airea, 

(See  also  Ecology  below). 

Domestic  Fowl  Hosts 

Domestic  fowls  in  human  habitations  usually  are  considered  to 
be  important  in  maintaining  the  nymphal  stage,  but  there  is  some 
controversy  on  this  point  (Knowles  and  Terry  1950>  Phipps  1950). 
Rodhain  (191 9A)  found  avian  blood  in  specimens  from  a  vacant  house 
in  the  Congo  inhabited  by  chickens,  Geigy  and  1-boser  (1955)  failed 
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to  find  evidence  of  spirochetes  in  domestic  fowls  from  tampan  in¬ 
fested  dwellings  in  Tanganyika,  a  suggestion  that  these  ticks  do 
not  feed  on  fowls  or  do  not  transmit  these  organisms  to  fowls, 
or  else  that  Borrelia  duttonii  does  not  survive  in  fov/ls  in  nature. 

Along  with  A.  persicus,  Mitscherlich  (1941 )  discussed  the 
ravages  of  _0,  moubata  in  chicken  houses  in  the  Union  of  South 
Africa  and  in  Southwest  Africa  (=  Deutsch  Sudwest  Afrika).  It 
is  not,  however,  clearly  stated  that  this  writer  actually  saw 
eyeless  tampans  in  these  situations.  His  remarks  give  the  im¬ 
pression  of  being  based  on  the  assumption  that  0.  moubata  is  an 
important  parasite  of  domestic  chickens.  ” 

(See  also  Ecology  below). 

Wild  liammal  Hosts 

See  also  "Wild"  Habitats  under  Ecology  below. 

A  wild  relative  of  the  domestic  pig,  the  warthog,  Phacohoerus 
aethiopicus  subspp. ,  is  a  noraal  host  of  0.  moubata  under  condi¬ 
tions  not  influenced  by  man.  An  African  boy  in  Northern  Rhodesia 
has  been  observed  emerging  from  a  warthog  burrow  with  about  thirty 
nymphs  biting  him  (Lloyd  1915).  During  a  survey  of  the  plains 
south  of  Lake  Edward  in  the  Belgian  Congo,  Schv/etz  (1933A)  dis¬ 
covered  that  0,  moubata  was  abvmdant  in  warthog  burrows  but  rare 
in  native  huts,  Chorley  (1943)  found  over  forty  specimens  crawling 
on  a  warthog  shot  in  Uganda.  He  stated  (personal  conversation) 
that  all  these  specimens  were  nymphs,  Heisch  and  Grainger  (1950) 
fovuid  numerous  specimens  in  widely  scattered  warthog  burrows  in 
Kenya  and  presented  a  theory  on  the  relationship  of  wild  and  do¬ 
mestic  populations,  discussed  below  in  the  section  on  "Wild“ 
Habitats,  xxnder  Ecology,  A  single  specimen  from  a  Northern  Rho¬ 
desian  warthog  and  a  large  lot  of  nymphs  from  a  Nyasaland  warthog 
burrow  have  been  reported  from  material  in  the  Nuttall  collection 
(Hoogstraal  1954C),  Warthogs  are  also  hosts  in  the  Sudan,  as 
noted  above  and  reported  earlier  (Hoogstraal  1954B).  These  mammals 
also  have  been  noted  as  hosts  in  Mozambique  (Santos  Dias  1952H, 
1953B). 
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In  certain  areas  of  Tanganyil^a,  infestation  of  wartho[_'s  and 
other  large  mammals  is  well  known  in  some  quarters  (Walton  1953). 
V/alton  described  a  warthog  burrow  in  v;hich  41  hungry  later-stage 
nymphs  and  adults  were  found;  stomach  blood  smears  from  these 
gave  a  positive  reaction  to  pig  antisera,  0.  moubata  was  also 
discovered  in  three  other  warthog  and  porcupine  burrows  in  foot¬ 
hills  of  the  Usambara  ['tountains.  Literally  htindreds  of  nymphs 
and  adults  emerged  from  the  floor  and  ceiling  to  attack  Walton 
and  a  friend  when  they  entered  some  of  these  b\irrows.  Subsequent¬ 
ly,  specimens  were  found  in  six  other  burrows  and  in  two  hollo^^^ 
baobab  trees  that  were  used  from  tine  to  time  as  retreats  by  var¬ 
ious  kinds  of  animals.  Smaller  burrows  in  the  Usambara  Ibuntains 
area,  presumably  belonging  to  the  giant  forest  rat,  Cricetomys 
sp,,  were  uninfested, 

Kore  recently  in  Tanganyika,  Geigy  and  Hooser  (1955)  examined 
55  burrows  of  warthogs,  originally  dug  by  antbears  (Orycteropus 
afer),  and  found  eyeless  tampans  in  eighteen  of  them.  More  than 
l,^CiO  tick  specimens  were  collected  from  these  retreats  and  an 
additional  one  was  taken  on  the  body  of  a  freshly  shot  warthog. 

They  also  fovmd  the  burrows  of  other  kinds  of  mammals  infested 
in  Kenya, 

In  connection  with  Sudan  specimens  from  warthog  burrows  (Hoog- 
straal  1954B)  (see  also  DISTRIBUTION  IN  SUDAN  above),  it  is  of 
interest  to  note  that  these  are  from  the  ’’’Nile  sponge*'  region  that 
becomes  a  vast  lake  during  the  rains.  Just  what  the  ticks  do 
during  these  floods  should  be  worthy  of  investigation. 

Walton’s  (1953)  records  for  porcupine  (Hystrix  sp. )  bvirrows 
are  noted  above,  Heisch  (1954E )  noted  nymphs  and  adults  in  por¬ 
cupine  bvirrows  in  Kenya  and  found  that  they  had  fed  on  porcupine 
blood.  Geigy  and  Mooser  (1955),  also  working  in  Kenya,  did  not 
find  ticks  in  a  porcupine  biu-row  that  they  examined  but  a  nearby 
hyena  shelter  was  heavily  infested. 

In  South  Africa  (Theiler,  unpublished),  specimens  of  0,  moubata 
have  recently  been  taken  from  burrows  of  aardvarks  or  antbears, 
Orycteropus  afer,  near  Stockpoort  in  the  Potgietersrust  area. 

Search  for  ticks  in  the  retreats  of  these  large,  alrrost  hairless 
animals  will  undoubtedly  provide  further  interesting  data.  As 
noted  elsewhere,  other  workers  have  found  eyeless  tampans  in  bur¬ 
rows  originally  dug  by  antbears  but  later  occupied  by  warthogs. 
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Loveridge  (1928)  ambipnously  associated  0.  moubata  with  gi¬ 
raffes  in  Tanganyika,  and  Santos  Dias  (1952H,1953B,1^^4K)  men¬ 
tioned  small  numbers  of  nymphal  and  adult  specimens  from  lion, 
Lichtenstein’s  hartebeest,  v/aterbuck,  and  scaley  anteater.  Fur¬ 
ther  data  for  these  exceptional  records  are  desirable. 

Heisch  (1950A)  obtained  negative  results  when  he  attempted 
to  induce  0.  moubata  in  Kenya  to  bite  house  rats,  Rattus  rattus , 
placed  in  "Huts  l^or  experimental  purposes.  Wild  rodents  from 
tick-infested  Tanganyika  dwellings  gave  no  evidence  of  spirochetes 
when  tested  in  the  laboratory  (Geigy  and  Kooser  1955). 

van  den  Branden  and  Van  Hoof  (1922)  fed  laboratory  specimens 
on  the  fruit  bat.  Eidolon  helvum. 

No  other  wild  mammals  have  been  reported  actually  to  have 
been  observed  as  hosts  of  0.  moubata  in  nature.  The  fact  that 
the  burrow-inhabiting  wartKog  and  the  domestic  pig  each  serve 
as  a  host  of  this  tick  is  of  special  interest,  lleisch  and  Grainger 
(1950)  have  concluded  that  before  0,  moubata  became  “domesticated" 
it  inhabited  large  burrows  of  v;ild  animals. 

Roubaud  (1916)  conjectured  that  some  of  the  several  external 
parasites  of  warthog  and  man  alike  may  be  attracted  to  these  hosts 
because  of  their  hairless  skin.  This  interesting  theory  is  probu 
ably  not  now  tenable  for  0.  moubata  in  the  light  of  present  Icnow- 
ledge. 


In  review,  it  appears  that  large  burrows  of  wild  animals, 
among  which  those  of  the  warthog  are  the  most  common,  are  the 
favorite  and  quite  possibly  the  original  habitat  of  0»  moubata. 

It  should  be  borne  in  mind,  however,  that  those  populations  of 
this  tick  inhabiting  vdld  animal  burrows  may  possibly  represent 
a  different  physiological  or  biological  race,  or  a  distinct  sub¬ 
species.  It  would  be  of  value  to  determine  the  donesticability 
of  "wild"  populations. 

Recently,  Heisch  (1954C)  has  riOted  that  ticks  from  burrows 
are  more  difficult  to  feed  on  laboratory  animals  than  are  those 
from  domestic  habitations.  Geigy  and  Iboser  (1955)  observe  that 
bush  ticks  are  more  blue  gray  in  color,  move  more  quickly,  attach 
to  the  host  and  suck  blood  more  quickly,  and  are  hardier  in  cap¬ 
tivity  than  specimens  from  domestic  populations  of  0.  moubata. 
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Contrary  to  Heisch’s  experience,  they  state  that  wild  specimens 
“adapt  themselves  to  feeding  on  mice  and  guineapigs  easier  than 
house  ticks*. 


Wild  Reptile  Hosts 

Bedford  (1934)  listed  several  collections  from  South  African 
tortoises.  Theiler  (unpublished)  has  records  of  nymphs  and  adults 
from  foxir  species  of  South  African  tortoises,  Testtido  oculifera, 

T»  verreauxii,  T,  schBnlandi,  and  Homo  pus  femoralis  :from  Kimberley 
and  Wodehouse  DTstricts  and  from  Namaqualand.  Theiler  considers 
tortoises  to  be  exceptional  hosts. 

Rodhain  (1920,1922B,C)  fovind  that  blood  of  lizards,  geckos, 
and  snakes  is  easily  digested  by  0,  moubata.  Althovigh  nymphs  that 
had  fed  on  snakes  died  in  larger  numbers  than  those  that  had  fed 
on  mammals,  survivors  reached  the  same  size  as  mammaL-fed  individ¬ 
uals,  Chameleon  blood  is  initially  very  toxic,  and  digestion  is 
slow  and  difficvilt.  Though  many  ticks  die  after  feeding  on  cha¬ 
meleons,  a  few  do  become  adapted  to  it.  Individuals  that  had  fed 
exclusively  on  chameleons  for  sixteen  months  subsequently  fed  on 
mice  when  allowed  to  do  so.  Van  Hoof  (1924)  reported  similar 
findings.  As  already  stated,  tortoises  sometimes  are  infested  in 
South  Africa,  but  no  other  collections  from  cold-blooded  verte¬ 
brates  in  nature  have  been  reported. 


BIOLOGY 
Life  Cycle 

Life  history  details  have  been  studied  6ind  reported  by  Dutton 
and  Todd  (1905A),  Newstead  (l905A,B,C ,1906A,B)  and* Wellman  (1906C, 
D,1907A),  These  were  reviewed  by  Nuttall  et  al  (1908).  Subsequent 
observations  were  reported  by  Cvinliffe  (19^  )7”Jot)ling  (1925  )>  and 
Pierquin  and  Niemegeers  (1953)*.  Other  contributions  on  special¬ 
ized  phases  are  noted  below.  Some  discrepancies  in  observations 
exist,  but  the  broad  outlines  of  the  life  cycle  are  well  established. 
Critical  and  restrictive  factors  are  poorly  known  and  no  observa¬ 
tions  on  the  life  cycle  under  natural  conditions  have  been  under¬ 
taken.  The  nattiral  history  of  O.  moubata  is  gradually  being  elvu. 


*The  dates  of  publication  of  these  reports  will  not  be  repeated  in 
the  life  cycle  section. 
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cidated,  but  each  new  observation  suggests  how  many  other  details 
are  yet  to  be  known, 

A  summary  of  the  life  cycle  is  as  follows:  Copulation  is 
effected  by  transfer  of  a  male  spermatophore  to  the  female,  after 
which  the  female  indulges  in  a  rapid  blood  meal  and  subseqviently 
deposits  a  small  batch  of  unusually  large  eggs  in  or  on  the  soil. 
After  the  larva  emerges  remains  nonmotile  and  nonfeeding  till 
the  nymphal  stage  some  liours  or  days  later.  The  active  nymph, 
after  a  short  rest,  feeds  on  ein  available  host  for  about  half  an 
hour,  then  retreats  to  the  soil  or  a  crevice  to  digest  its  meal. 
Subsequently,  the  nymph  molts,  usually  four  or  five  times,  with 
a  similar  pattern  of  resting,  feeding,  and  resting  between  each 
ecdysis.  Sexually  mature  adults  emerge  from  the  last  molt  and 
normally  mate  shortly  afterwards.  The  female  feeds  two  days  later 
and  several  days  afterwards  deposits  a  batch  of  eggs.  Adult  hid¬ 
ing  and  feeding  habits  are  like  those  of  nymphs.  Seven  feedings 
and  egg  batches  appear  to  be  maximum  in  one  female's  lifetime, 

A  minimum  of  about  two  and  a  half  months  is  necessary  to  complete 
the  life  cycle,  which  normally  is  probably  considerably  more  ex¬ 
tended  than  this.  Apparently  these  ticks  do  not  voluntarily  wander 
far  in  search  of  food  and  considerable  numbers  may  develop  in  a 
single  building  or  large  animal  burrow. 

The  mating  behavior  of  0,  moubata  was  described  by  Nuttall 
and  Merriman  (1911 )  but  the  account  of  mechanism  of  insemination 
has  been  augmented  by  Robinson  (1942B),  The  development  of  the 
sperm  has  been  described  by  Samson  (1909), 

In  the  male  the  spermatids  travel  down  the  vas  deferens  either 
in  a  continuous  stream  or  are  aggregated  in  rounded  pellets,  each 
containing  a  few  hundred  male  elements.  As  stated  by  Robinson 
and  Davidson  (1914)  (for  Argas  persicus),  it  is  probable  that  the 
male  accessory  glands  secrete  the  spermatophore  case  into  which 
these  elements  pass, 

/■a  ccording  to  Robinson,  the  spermatophore  is  not  chitinous. 

It  completely  dissolves  in  strong  KOH  solution  at  15CPC,,  and 
becomes  red  in  Millon's  reagent;  therefore  it  is  probably  largely 
protein,  ~J 
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In  order  to  mate,  the  male  crawls  beneath  the  female  and 
clings  to  her  so  that  the  two  ventral  surfaces  are  in  apposition. 
After  dilation  and  stimulation  of  the  female  orifice  by  insertion 
and  movement  of  male  mouthparts,  a  spermatophore  issuing  from  the 
male  genital  aperture  is  grasped  by  the  male*s  mouthparts  and 
transferred  to  the  female  genital  apertrire,  ^Coxal  fluid  is 
emitted  by  the  male  during  the  course  of  these  activities  ac¬ 
cording  to  Nuttall  and  Merriman,  but  Dr,  G.  E,  Davis  and  Dr,  W, 
Burgdorfer  state  (conversation)  that  they  have  not  observed  this. 

It  is  possible  that  coxal  fluid  may  or  may  not  be  emitted  at  this 
time,  due  either  to  copiousness  of  supply  or  to  degree  of  excite¬ 
ment  ,_7 

The  spermatophore  is  bulb  shaped  (Figure  42)  as  it  issues. 
After  the  male  applies  it  to  the  female  aperture,  contraction 
and  evagination  force  out  the  long  neck  with  the  capsules  (Figure 
43)  that  are  inserted  into  the  aperture.  Most  of  the  spermatids 
are  forced  into  the  capsules  but  the  bulb  remains  outside  the 
female  aperture  and  drops  off  sooner  or  later.  As  many  as  ten 
bialbs  have  been  seen  in  situ.  The  neck  dries  and  twists,  making 
an  effective  seal  at  tEe  capsule  closure.  After  five  days  at 
3CPC,,  the  now  mature  s^rms  escape  into  the  uterus  by  rupture 
of  the  capsxile  wall,  ^For  further  details,  see  Robinson  (1942B)^7 

As  stated  below,  the  initial  fertilization  tisxially  occvirs 
shortly  following  molting  to  the  adult  stage,  emd  females  first 
feed  about  two  days  afterwards.  They  may  feed  before  mating, 
presumably  chiefly  when  males  are  not  readily  available.  How¬ 
ever,  according  to  Jobling,  the  period  of  time  between  fertiliza¬ 
tion  and  feeding  has  no  effect  upon  the  period  between  feeding 
and  oviposition. 
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Figure  42.  Invaginated,  bulbushaped  spermatophore 
as  it  issues  from  male  genital  apertvire. 

Figure  43.  Evaginated  spermatophore,  with  neck  and 
capsules,  after  having  been  applied  to  female  uterus. 


ORNITHCPCROS  MOUBATA  SPERMATOPHORE 
^After  Robinson  (1942  )  7 

PLATE  XVI 
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Generally,  oviposition  only  follows  a  blood  meal.  For  various 
reasons  the  interval  between  feeding  and  egg  laying  varies  fi*om 
five  to  25  days,  although  (in  tubes  in  jars  with  slightly  moist 
cotton,  maintained  at  29.5^.  to  3CPC,)  the  average  is  six  to  nine 
days  (Jobling,  and  others),  ^Specialists  will  be  interested  in 
Wiggle  sworth’s  (1943)  brief  accomt  of  the  fate  of  haemoglobin  in 
ovipositing  females 

As  each  egg  is  emitted  from  the  female  genital  aperture  it  ^ 
normally  comes  in  contact  with  a  peculiar  glandular  organ,  gene*s 
organ,  that  lies  dorsally  at  the  bhse  of  the  capitulum,  Gene*s 
organ,  which  is  everted  only  during  oviposition,  envelops  each 
egg  and  provides  it  with  a  waxy,  waterproof  coating.  Should  this 
organ  fail  to  evert  or  if  any  eggs  are  missed,  these  shrivel  and 
fail  to  hatch,  even  in  a  humid  atmosphere.  The  waxy  coating  is 
soft  and  viscuous  (melting  point  50^,  to  54°C,,  in  contrast  to 
cuticiilar  wax,  which  is  hard  and  crystalline  with  a  melting  point 
of  650c.),  The  critical  temperature  of  0,  moubata  eggs  well  covered 
by  this  wax  is  45*^  •  Lees  and  Beament  (T948J  have  made  a  detailed 
study  of  gene*s  organ  and  its  secretion,  temperatvire  and  water  loss 
of  eggs,  morphology  of  the  female  genital  tract,  structure  and 
chemistry  of  the  egg  shell,  and  permeability  of  the  egg  shell. 

Eggs  are  deposited  in  masses  on  the  soil  or  in  hollows  bur¬ 
rowed  out  by  the  female.  It  has  been  stated  that  the  masses  are 
agglutinated.  Actually,  individual  eggs  have  a  somewhat  adhesive 
coating.  When  a  container  in  which  they  are  kept  is  jostled  they 
roll  about  like  globviles  of  mercury.  This  is  true  also  for  eggs 
of  numerous  other  argasids  that  have  been  observed. 

After  oviposition,  the  female  “’broods'*  over  the  eggs  for  some 
days  (Wellman),  a  phenomenon  of  unknown  function  common  among 
argasids,  Jobling  observed  that  this  '"brooding'*  sometimes  con¬ 
tinues  till  the  nymphal  molt,  after  which  the  female  may  walk 
about  for  a  time  with  several  nymphs  clinging  to  her, 

Dutton  and  Todd  recorded  individual  batches  of  ten  to  twenty 
eggs,  with  the  greatest  total  of  several  batches  from  a  single 
female  numbering  139  eggs,  MSllers  (1907)  observed  a  single  batch 
of  eighty  eggs,  Wellman  mentioned  a  lifetime  total  of  88  eggs  and 
Newstead  reported  a  total  of  94  eggs.  Records  obtained  under  opti¬ 
mum  laboratory  conditions  have  been  higher  than  those  secured  by 
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these  early  field  and  laboratory  workers,  Cvinliffe  observed  a 
female  that  produced  a  lifetime  total  of  535  eggs  of  which  over 
ninety  percent  were  fertile.  In  Jobling*s  tests,  one  female 
deposited  several  batches  totalling  1,217  eggs  and  eight  other 
females  laid  totals  of  from  almost  700  to  over  1000  each.  Dr, 

G,  E,  Davis  and  Dr,  W,  Burgdorfer  report  (conversation)  that  the 
largest  number  of  eggs  they  have  observed  in  a  single  oviposition 
has  been  233  and  327,  respectively.  Most  eggs  are  laid  at  night 
and  sometimes  more  than  one  day  is  necessary  before  a  full  batch 
is  deposited. 

Six  or  seven  batches,  gradually  diminishing  in  numbers,  aji- 
pear  to  be  usual  in  one  female*s  lifetime.  The  amotint  of  the 
previous  blood  meal  influences  the  number  of  eggs  subsequently 
produced.  Jobling  noted  that  the  fertility  of  later  batches  de¬ 
creases. 

In  a  laboratory  study  of  0,  moubata  fertility,  Robinson 
(1942c)  found  that  three  egg  batches  may  be  laid  after  one  mating 
but  that  egg  fertility  is  considerably  increased  if  mating  occurs 
before  each  oviposition.  Fertility  decreases  when  the  interval 
between  mating  and  oviposition  is  extended,  Oviposition  occurs 
almost  without  exception  only  after  a  blood  meal.  Eggs  show  no 
alteration  in  fertility  when  maintained  between  22°C,  and  32°C,, 
but  at  34°C,  no  larvae  emerge,  ^ks  already  stated,  Lees  and  Bea- 
ment  (1948)  have  stated  that  450C.  is  the  critical  temperature  for 
normal  eggs._^  Robinson  recommenced  a  temperature  of  30^.  and  a 
relative  hunudity  of  5Q&  in  the  breeding  chamber  for  safe  and 
speedy  production.  He  found  that  a  female  might  deposit  a  few 
eggs  without  a  blood  meal  and  that  large  females  produce  more 
than  do  small  ones.  The  range  in  number  of  eggs  per  female  per 
batch  in  these  experiments  varied  from  fifty  to  250,  with  an  av¬ 
erage  of  170.  Many  females  died  shortly  after  their  first  blood 
mealj  others  after  depositing  their  first  egg  batch. 

According  to  Robinson,  females  lay  over  twice  as  many  eggs 
when  sand  rather  than  a  flat  siu-face  such  as  filter  paper  is  pro¬ 
vided  for  this  purpose,  but  Dr,  G,  E.  Davis  and  Dr.  W.  Burgdorfer 
report  (conversation)  that  in  their  experience  the  opposite  is 
true. 
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Figure 

Figure 

Figure 

Figure 

Figure 


44,  Egg  just  deposited 

45,  Embryo,  fourth  day 

46,  Embryo,  sixth-seventh  day 

47,  Hatching  egg,  lateral  view 


Figure  49,  Rupture  of  egg  shell 
Figure  50,  Earva  hatching 
Figiore  51,  Larva  with  shell,  ventral  view 
Figure  52,  The  same,  dorsal  view 


48,  The  same,  alternate  contraction  Figure  53,  Larva,  without  shell,  dorsal  view 


and  expansion 


r xgure  ijciiva,  v/ibiioui/ 

Figxire  54>  The  same,  ventral  view 


(BNITHCDCROS  MOUBATA  EGG  AND  lARVA 

^After  Jobling  (1925  )_7 

PLATE  XVII 
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The  egg  of  0.  moubata  is  among  the  largest  known  from  ticks, 

A  newly  laid  egg  (Figure  44)  is  slightly  ovoid,  glistening 
golden  yellow,  and  measures  approximately  0,9  x  0,8  mm.  Later  it 
becomes  reddish  brown.  Eggs  from  older  females  are  light  to  dark 
brown  in  color.  An  irregular,  faint,  whitish,  polygonal  reticula¬ 
tion  and  interrupted  radiating  streaks  may  be  seen  through  the 
cuticle.  The  internal  larva  becomes  discernable  four  days  after 
the  egg  is  deposited  aiid  occupies  the  whole  egg  ty  the  sixth  or 
seventh  day  (Figures  45  and  46),  ^An  alkaline  haematin  product 
originating  from  haemoglobin  in  the  maternal  blood  meal  has  been 
demonstrated  in  eggs  (Wigglesworth  1943).  7 

Eight  days  after  the  egg  has  been  laid  (temperature  30°C,), 
the  larva  emerges  by  alternate  contractions  of  the  anterior  and 
posterior  ends  of  the  body  (Figures  47  and  48)  that  rupture  the 
shell  (Figure  49)  and  expose  the  larval  dorsal  surface.  The  shell 
may  be  completely  detached  in  this  manner,  but  usually  remains  on 
the  ventral  sixrface  covering  the  raouthparts  and  legs  (Figures  50 
to  54),  ^Jobling_7 

When  movements  necessary  for  emergence  are  completed,  the 
larva  becomes  quiescent  till  the  nymphal  molt.  That  larvae  are 
nonmotile  after  hatching  and  do  not  feed  has  been  conclusively 
established  for  over  a  century,  though  several  recent  textbooks 
on  medical  entomology  report  differently.  All  observers  have  noted 
the  quiescent  stage  between  hatching  and  molting,  and  have  differed 
only  in  the  time  required  for  a  larva  to  molt  to  a  nymph,  Davis 
(1947)  found  that  this  molt  occurred  only  a  few  hours  after  emer¬ 
gence  from  the  egg,  Robinson  (1942)  and  Jobling  stated  that  larvae 
molt  four  days  after  emerging  from  the  egg  (minimum,  three  daysj 
maximum,  five  days).  The  various  early  observers  reported  periods 
of  from  three  to  23  days  from  hatching  till  the  nymphal  molt, 

^The  sacculated  gut  of  a  newly  hatched  larva  is  filled  with 
a  reddish  brown  fluid  (Wigglesworth  1943).  The  inference  is  that 
this  is  an  alkaline  haematin  resulting  from  the  ingestion  of  hae¬ 
moglobin  by  the  mother  tick,_7 

Before  molting,  the  larva  pales  in  color;  its  legs  and  mouth- 
parts  shrink.  Its  skin  becomes  detached  from  that  of  the  internal 
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55 

Figxire  55.  Nymph  emerging  from  larval  skin. 

CRNITHCDOROS  MOUBATA  LARVAI..NYMPHAL  MOIIT 
/“After  Jobling  (1925  )_7 

PLATE  XVIII 

nymph;  siorface  grooves  disappear  and  the  contour  becomes  more  con¬ 
vex,  The  internal  nyraphal  outline  and  limbs  are  now  visible. 

The  two  fore  pairs  of  legs  move  to  cause  pressxire  on  the  larval 
skin  resulting  in  a  transverse  rupture  from  which  the  anterior 
part  of  the  body  and  the  anterior  legs  emerge  (FigTjre  55).  After 
all  legs  are  free,  the  larval  skin  is  abandoned,  /“Jobling^/ 

The  nyraphal  stage,  in  contrast  to  the  qviiescent  larval  stage, 
is  very  active.  Cunliffe  observed  four  to  eight  nyraphal  instars 
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before  Adulthood,  He  noted  that  most  males  appear  at  the  fifth 
molt,  most  females  at  the  fifth  or  sixth  molt,  Jobling  (1925) 
and  Pierquin  and  Nieinegeers,  however,  observed  no  more  than  five 
molts  and  found  the  majority  of  male  emergence  at  the  fourth  molt 
and  the  majority  of  female  emergence  at  the  fifth  molt.  Dr.  G, 

E,  Davis*  unpublished  records  show  that  in  his  laboratory  most 
females  reach  the  adult  stage  at  the  fovirth  raolt,^  Discrepancies 
in  findings  among  various  careful  observers  of  this  subject  sug¬ 
gest  an  interesting  field  for  research,  ^ See  also  the  section 
on  symbiotes  and  growth- promoting  substances,  page  Y11,J 

The  interval  between  successive  nymphal  molts  depends  on  the 
time  of  the  preceding  blood  meal  not  on  the  time  of  the  last  molt. 
This  is  agreed  by  all  workers.  First  instar  nymphs  require  a 
longer  period  before  they  are  capable  of  feeding  (three  to  twelve 


*It  shoxild  be  noted  that  while  argasids  have  several  nymphal  in¬ 
stars,  ixodids  molt  directly  to  adxilts  from  the  nymphal  stage, 
Ixodids  remain  on  the  host  for  several  days  in  each  stage  and  ac¬ 
commodate  the  huge  volme  of  ingested  blood  by  slow  cuticular 
growth  (whether  this  is  true  for  all  ixodids,  as  for  instance  males 
of  severaJL  liadagascan  haemaphysadids ,  should  be  investigated;  cf, 
Hoogstraal  1953E),  Argasids,  on  the  other  hand,  feed  much  more 
rapidly  and  accommodate  the  volume  of  fluid  ingested  by  stretching 
the  skin,  Lees  (1952)  believes  that  this  feature  necessitates  the 
several  nymphal  instars  of  argasids.  The  rapid  feeding  of  argasids 
on  animals  that  are  usually  resting  reduces  the  danger  of  their 
transportation  under  inclement  conditions  and  to  unfavorable  envi¬ 
ronments;  they  normally  remain  in  handy  feeding  range  in  the  host's 
house,  burrow,  den,  or  lair,  Lees  cites  the  several  blood  meals 
that  a  female  argasid  may  take  to  nourish  several  egg  batches  as 
an  adaptation  to  maintain  her  fecundity.  Female  ixodids,  which 
take  only  a  single,  extended  meal  as  adults,  oviposit  only  once 
over  a  period  of  several  days.  It  is  well  known  that  ixodids  d&. 
posit  huge  numbers  of  eggs  but  argasid  eggs  are  relatively  few  in 
number.  This  discrepancy,  however,  is  overcome  by  the  more  favor¬ 
able  environment  for  obtaining  a  host  in  which  argasid  larvae  and 
nymphs  usually  find  themselves.  Survival  of  argasid  populations 
does  not  depend  on  large  numbers  of  eggs  but  it  does  in  ixodids. 
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days,  mean  five  days;  at  3(PC.)  than  do  later  instars  that  feed 
on  an  average  of  two  days  (minimum  one  day,  maximum  five  days) 
after  molting  (Jobling).  Dr,  G,  E,  Davis  reports  (conversation) 
that  nymphs  kept  at  normal  room  temperature  require  eight  days 
before  molting  to  the  second  nymphal  instar  and  longer  for  suc¬ 
cessive  instars. 

Jobling  noted  that  first  instar  nymphs  feed  on  an  average  of 
25  minutes  (minimum  thirteen  and  maximum  87  minutes).  Second  and 
third  instars  average  about  four  minutes  less  (minimum  eleven  and 
maximum  54  minutes),  while  fourth  instar  feeding  is  the  longest 
(average  26,  minimum  17,  maximum  53  minutes),  Jobling  believes 
that  the  longer  final  nymphal  feeding  may  possibly  be  necessary 
due  to  the  requirements  for  metamorphosis  to  the  sexually  mature 
adult  stage,  which  demands  more  nourishment  than  simple  nymphal 
instar- to- instar  development.  These  figures  are  in  essential 
agreement  with  those  of  other  students  of  the  life  cycle,  mentioned 
in  preceding  paragraphs. 

Shortly  before  feeding  is  completed,  a  clear  fluid  begins  to 
emerge  from  the  coxal  organs  of  all  nymphal  stages  (as  it  also 
does  from  both  adult  sexes  during  feedings )  and  continues  to  issue 
until  after  feeding  is  completed  and  the  tick  has  left  its  host, 

(See  REMARKS  below). 

Nymphs  are  more  resistant  to  adverse  temperature  and  humidity 
factors  than  egg  and  larval  stages,  during  which  there  is  a  much 
higher  mortality  than  among  nymphs.  This  is  also  agreed  by  all 
workers . 

The  ratio  of  males  to  females  is  practically  equal  (Jobling). 

Males  emerge  from  the  last  nymphal  molt  with  a  strong  sexual 
urge  and  may  fertilize  several  females  before  feeding.  The  aver¬ 
age  male  feeding  time  is  sixteen  minutes  (maximum  42,  minimum  nine). 
After  feeding  they  are  less  active  and  less  eager  for  females  and 
bury  themselves  in  soil.  Three  or  four  days  later  they  again  be¬ 
come  active  and  seek  feniales.  ^Jobling  7 

Females  can  be  fertilized  immediately  after  molting  and  several 
males  may  engage  a  single  female  before  she  seeks  a  blood  meal.  A 
female  feeds  for  an  average  of  35  minutes  (minimum  21,  maxinum  92). 
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This  feeding  period  is  longer  than  those  of  nymphs  and  twice  as 
long  as  that  of  the  male.  Females  commence  feeding  about  two 
days  after  molting.  ^Jobling_7 

Frequently  repeated  remarks  by  workers  of  the  1905  to  1907 
period  that  0.  moubata  may  molt  after  reaching  adulthood  un¬ 
questionably” were  based  on  erroneous  identification  of  advanced 
nymphal  stages  as  adults. 

The  minimum  time  necessary  for  0,  moubata  to  complete  its 
life  cycle  is  62  days  for  males  and  "73  days  for  females,  but  in 
practice  in  the  laboratory  there  seems  to  be  some  advantage  to 
lengthening  the  periods  of  rest  after  molting  and  before  feeding 
(Pierqviin  and  Nieraegeers),  The  life  cycle  can  be  enormously 
lengthened  by  delaying  feeding  and  mating;  and,  for  laboratory 
rearing,  nymphs  can  be  produced  to  meet  any  desired  schedule, 
within  certain  limits,  by  selective  timing. 

The  longevity  of  0.  moubata  has  excited  much  interest  since 
it  may  be  an  important'’f actor  in  allowing  new  populations  to 
develop  from  a  few  imported  specimens  in  areas  where  hosts  are 
scarce.  Hirst  (1917)  maintained  unfed  speciioens  alive  for  four¬ 
teen  months  and  Mayer  (1918)  kept  others  alive  as  long  as  five 
years.  Cunliffe  (1921 )  recorded  female  longevity  averaging  715 
days  under  ideal  conditions  of  temperature  and  hxmiidity  with  food 
available,  and  441  days  when  food  was  unavailable.  Nymphs  (re¬ 
ported  as  larvae)  have  been  kept  alive  without  food  for  over  710 
days  in  the  Nairobi  medical  laboratories  (“Kenya  1928?*).  These 
figures  are  representative  of  numerous  other  records.  The  prac¬ 
tical  importance  of  the  long  life  of  this  species  needs  to  be 
determined  inasmuch  as  the  fertility  of  long  unfed  females  is 
much  less  than  that  of  individuals  that  are  permitted  to  feed 
at  will.  It  has  also  been  shown  that  female  fertility  decreases 
sharply  five  or  six  months  following  the  nymphal—adult  molt. 

No  reports  have  been  encoxuitered  that  indicate  a  difference  be¬ 
tween  male  and  female  life  expectancy. 

Parthenogenesis  of  0,  moubata  may  have  been  observed  by  Cun¬ 
liffe,  althoiigh  he  hesitated  to  be  assiured  that  the  female  had 
not  been  fertilized  when  unobserved.  Parthenogenesis  definitely 
has  been  established  by  Davis  (1951 ),  ^^ho  reared  38  of  48  indi- 
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viduals  hatched  from  vmfertilized  females,  Oviposition  in  un¬ 
fertilized  females  was  much  delayed  and  the  interval  between 
hatching  and  molting  of  their  progeny  much  prolonged.  All  prog¬ 
eny  were  females,  but  when  these  were  mated  with  normal  males 
both  sexes  were  represented  in  the  subsequent  generation. 

According  to  Cunliffe,  0.  inoubata  and  0,  savignyi  may  copu¬ 
late  but  the  resvilting  eggs  are  unfertile.  This  is  contradicted 
by  recent,  unpublished  findings  of  Dr,  G.  E.  Davis  who  wites 
(correspondence)  as  follows:  “I  have  found  that  the  interbreeding 
of  these  two  species  not  only  results  in  progeny  but  in  fertile 
progeny  when  the  products  of  the  first  interbreeding  are  allowed 
to  Interbreed  among  themselves". 

The  foregoing  is  a  reasonably  complete  though  brief  summary 
of  what  is  known  about  the  life  cycle  of  0.  moubata.  Before  leav¬ 
ing  this  subject,  attention  shovdd  be  caiTed  to  the  additional 
temperatxire  and  htimidity  studies  discussed  under  Environmental 

r  for  these  factors  exert  considerable  influence 


Ecology 

Environment  and  Domestic  Habitats 


The  ecology  and  distribution  of  0.  inoubata,  as  summarized  in 
the  paragraphs  below,  has  always  been” considered  in  the  light  of 
domestic  populations.  The  significance  of  the  increasingly  more 
numerovis  reports  of  the  eyeless  tampan  in  large  animal  bvirrows 
from  the  Sudan  to  South  Africa  awaits  to  be  determined.  Should 
it  eventually  be  found  that  these  two  populations  are  a  single 
biological  entity  that  has  happened  by  chance  to  occupy  one  or 
the  other  habitat,  the  conclusions  of  early  workers,  who  believed 
that  man  has  been  wholly  responsible  for  carrying  this  tick  out¬ 
ward  from  its  primitive  range  in  the  East  African  lowlands,  will 
have  to  be  modified. 

The  arid  environment  preferred  by  domestic  populations  of 
0,  moubata  restricts  their  presence  to  dry,  permanent  huts  and 
"structures  where  people  gather.  In  its  probable  original  area, 
the  Somali  Arid  District  and  possibly  the  East  African  Lowland 


-  144  - 


District,  this  tampam  appears  to  be  more  uniformly  distrib\ited 
than  elsewhere.  These  details,  however,  await  confirmation. 

Outward  from  the  Somali  District  the  eyeless  tampan  normally 
inhabits  dry  structures  in  savannah  areas,  especially  those  with 
sandy  or  sandy  clay  soils  with  light  woods.  Riparian  forests 
through  grasslands,  dense  forests,  5ind  areas  of  heavy  rainfall 
are  usually  free  of  the  tick,  although  exceptional  human  cultiire 
patterns  sometimes  allow  important  foci  to  develop  in  dry  habi¬ 
tats  in  these  situations.  Such  details  have  been  described  most 
vividly  by  workers  in  the  Belgian  Congo  (Bequaert  1919,1930A; 
Rodhain  1919A,B,1922A,C;  Ghesquiere  1922;  Schwetz  1932,1933A,1942, 
1943;  and  others). 

0,  moubata  appears  to  have  spread  gradually  outward  from 
somewTiat  cLry  areas  of  East  Africa  along  main  paths  of  human  trav¬ 
el,  Old  Arabic  slave  routes  are  considered  to  have  been  largely 
responsible  for  its  initial  distribution  by  man  (Dutton  and  Todd 
I9O5A;  Bequaert  1919,1930A).  Although  especially  common  along 
important  old  and  new  travel  arteries,  the  tampan  is  often  mark¬ 
edly  absent  a  few  miles  distant.  Exceptions  do  occtir.  For 
instance,  Koch  (1905)  reported  0,  moubata  from  the  Rubafu  Moun¬ 
tains  and  elsewtaere  in  villages” away  from  trade  routes  in  Tanga¬ 
nyika,  More  and  more  exceptions  shoiild  occur  as  travel  becomes 
easier  and  quicker,  tribal  customs  disintegrate,  and  labor  de¬ 
mands  call  munerous  individuals,  with  possibly  tick-infested 
personail  effects,  far  from  their  usual  range  of  activities, 

0,  moubata  is  said  to  be  frequently  concealed  in  sleeping 
niats,”spare  clothing,  or  baskets  and  thus  may  be  transferred 
easily  from  one  area  to  another.  South  African  authorities  blame 
the  tampan's  increasing  spread  in  the  Union  on  migratory  laborers 
from  Nyasaland  and  Portugese  territories.  In  the  Belgian  Congo 
it  has  been  found  in  potato  baskets  sent  to  distant  markets 
(Ghesquiere  1922)  aid  is  frequently  introduced  in  goods  sent  from 
the  lowlands  to  villages  at  high  elevations  (Schouteden  1928), 

This  tampan  is  common  in  fish  baskets  of  vendors  bicycling  from 
lake  Nyasa  aind  Lake  Shirwa  to  villages  in  other  parts  of  Nyasa¬ 
land  (Hardman  1951 )•  Christy  (1903A,B)  collected  specimens  in 
salt  bags  being  transported  between  Lake  Albert  and  Tete. 
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Where  soil  consistency  permits,  the  eyeless  tampan  usiially 
burrows  to  a  depth  of  approximately  an  inch;  but  in  soil  cracks 
it  burrows  deeper.  On  the  ground  surface  it  may  rest  under  any 
object  that  offers  shelter.  If  soil  is  too  wet  or  too  hard  for 
burrowing  the  tick  is  induced  to  crawl  up  walls  and  seek  con¬ 
cealment  behind  hanging  objects,  in  cracks  or  in  ceilings.  The 
tampan’s  presence  is  often  indicated  by  spots  or  streaks  from 
its  excretory  products  left  on  walls. 

In  Kenya,  0.  moubata  ranges  from  sea  level  to  an  elevation 
of  8000  feet  (l^wis  193 9A}  or  of  9000  (Heisch  1950A).  In  Ethiopia, 
I-lanson-Bahr  (1941 )  stated  it  is  absent  above  6000  feet  elevation 
and  Scaffidi  (1937)  reported  that  it  is  not  present  above  7150 
feet. 


This  tampan  survives  in  the  Transvaal  Highveld  in  spite  of 
'"bitterly  cold  winters'"  there  (De  Keillon  1940,  Ordman  1941). 
Theiler  reports  (correspondence)  that  winter  day-temperatures  in 
the  Transvaal  highlands  are  '"high  enovigh“  and  that  residents  bring 
fires  into  their  huts  at  night. 

In  certain  Congo  areas,  Flaraand  (1928)  found  0.  moubata 
thriving  at  about  10,000  feet  elevation.  Schouteden  (1926 j  replied 
that  these  populations  are  the  result  of  repeated  introductions  in 
goods  from  the  lowlands.  While  tampans  survive  at  these  altitudes, 
they  do  not  reproduce  there. 

Incidental  to  a  disease  transmission  study.  Van  Oye  (1943) 
reported  that  0.  moubata  dies  in  less  than  24  hours  at  tempera¬ 
tures  of  0°C.  to  5^ .  t41°F . ) .  However,  Burgdorfer  reports  (con¬ 
versation)  that  he  has  maintained  tampans  at  3°C.  for  at  least 
ten  days  without  death  of  the  specimens.  Feng  and  Chung  (1938) 
maintained  these  ticks  alive  for  months  at  5°C.  to  80C.  It  is 
obvious  that  the  critical  temperature  range  for  the  survival  of 
0.  moubata  requires  further  study. 

The  absence  of  0.  moubata  from  certain  volcanic  areas  in  the 
Congo  was  thought  by"”Van  6aceghem  (1923 )  to  be  owing  to  an  un¬ 
favorable  chemical  action  produced  by  contact  of  lava  with  oxygen 
of  the  air.  Dr.  J.  Bequaert  reports  (conversation)  that  these 
areas  are  all  at  high  elevation  and  that  he  believes  altitude  to 
be  the  important  limiting  factor  in  these  volcanic  areas. 
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Wallace  (1913)  noted  that  in  Northern  Rhodesia  0.  moubata 
aboianded  in  hilly  country  and  on  the  Mpika  plateau,  "But  was  ah- 
sent  in  the  hot  Luangwa  Valley.  The  combinations  of  temperature 
and  relative  humidity  factors  that  restrict  0,  moubata  in  nature 
are  still  poorly  known,  ~ 

Dutton  and  Todd  (1905A,B)  and  Bequaert  (1919)  mentioned  an 
exception  to  the  general  rule  that  0,  moubata  does  not  occur  in 
deeply  forested,  humid  areas.  The  "explanation  was  that  infesta¬ 
tions  in  the  Upper  Ituri  Forest  are  in  wooded  areas  where  arab- 
isized  Negro  inhabitants  have  cut  over  extensive  forests  and 
constructed  villages  of  dry,  permanent  buildings.  In  these,  ticks 
brought  along  the  Arab  trade  route  have  been  able  to  survive  in 
spite  of  inclement  conditions  outside. 

Another  notable  exception  to  the  usual  finding  that  0,  moubata 
is  absent  from  high  rainfall  areas  is  cited  by  Walton  (1930A).  In 
Meru  District,  Kenya,  even  lander  unfavorable  high  rainfall  and 
humidity  conditions,  large  populations  of  this  tick  survive  in 
some  huts.  The  predisposing  factor  is  that  the  local  tribes 
sleep  on  dry,  raised  m\Jd  beds.  Hosts  are  readily  accessible 
to  ticks  and  fires  near  beds  keep  an  area  of  ground  dry  enough 
to  meet  the  tampan’s  requirements.  Agricultural  implements  in 
these  huts  provide  additional  shelters  behind  and  under  which 
the  ticks  also  hide.  Contrary  to  usual  advice  to  remove  domestic 
animals  from  human  habitations,  Walton  believes  that  vuider  Meru 
District  conditions  animals  provide  enough  extra  humidity  and 
pound  floors  hard  enough  to  reduce  tick  populations.  Under  more 
tisual  conditions,  however,  this  suggestion  would  probably  not  be 
an  effective  one.  In  some  Meru  District  huts,  where  sticky  soil 
has  a  humidity  of  about  9C^,  it  is  difficult  for  ticks  to  burrow 
and  few  specimens  are  found.  Whether  this  investigator  searched 
for  ticks  climbing  walls  or  pillars  in  these  huts  is  not  stated. 

At  Kisttrau,  Heisch  (l95Q&i)  found  that  the  size  of  tampan  popu¬ 
lations  in  huts  is  uninfluenced  by  seasonal  variation  in  rainfall, 

Knowles  and  Terry  (1950)  collected  hundreds  of  nymphal  tampans 
on  fowls  kept  in  human  habitations  in  Tanganyika,  but  Phipps  (1950) 
asserted  that  chickens  are  seldom  Infested  there.  Careful  research 
into  the  highly  practical  problem  of  relationship  of  chickens  to 
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tampan  infestation  is  indicated,  Rodhain  (1919A)  reported  finding 
avian  blood  in  specimens  taken  from  an  empty  outhouse  inhabited  by 
chickens.  It  has  been  suggested  that  periodic  forays  by  chickens 
into  infested  huts  may  partially  reduce  the  tick  population  in 
these  places. 

Aside  from  usual  indigenous  dwellings,  the  eyeless  tampan  is 
frequently  encovintered  where  people  congregate.  In  Uganda,  rest 
camps  often  have  been  burned  because  of  heavy  infestation  (Bruce 
et  al  1911);  jails  and  semipermanent  buildings  used  by  itinerant 
Africans  are  frequently  infested  (Hopkins  and  Chorley  1940).  In 
Kenya,  0.  moubata  is  “'alarmingly  abundant"  in  labor  camps  (Jepson 
1947)  and  military  barracks  are  specially  constructed  to  resist 
infestation  (Hynd  1945 )•  The  tampan  is  a  coffeehouse  inhabitant 
in  British  Somkliland  (Anderson  1947).  In  a  Somaliland  focus  of 
relapsing  fever,  all  patients  were  found  to  be  members  of  a  polit¬ 
ical  party  the  headquarters  building  of  which  wsis  infested  with 
0,  moubata  and  had  escaped  insecticiding  when  other  structvires  were 
Ousted  (Lipparoni  195l)»  In  South  Africa,  it  is  an  important  pest 
in  “lesser  mine*  labor  camps  but  in  larger  mines,  such  as  those 
at  Johannesburg  where  sanitary  measures  are  practiced,  the  tick 
is  absent  (Ordman  1941,1943). 

In  contrast,  the  closely-related  eyed  tampan,  0.  savignyl, 
usually  lives  away  from  habitations,  under  trees,  in  village  squares, 
near  wells,  in  stockades,  or  in  shaded  spots  along  trails  where  men 
and  animals  rest. 

There  are  but  few  reported  observations  of  0.  moubata  living 
under  outdoor  conditions  approaching  those  favored  by  0.  s'avignyi. 

In  1916,  Belgian  colonial  troops  operating  in  Urundi,  while  tenu- 
ing  under  a  row  of  mango  trees  that  had  bordered  buildings  des¬ 
troyed  some  six  years  earlier,  recovered  several  specimens  from 
the  soil  around  the  roots  of  these  trees.  The  assumption  was 
that  these  ticks  had  survived  since  the  destruction  of  the  near¬ 
by  buildings  some  years  earlier  (Rodhain  191 9B). 

Ordman  (l94l)  listed  two  cases  of  the  eyeless  tampan  in  South 
Africa  living  "in  and  under  trees",  but  fxirther  conclusive  evidence 
is  not  presented. 
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In  various  editions  of  Bruinpt*s  “Precis,*  0.  moubata  is  con¬ 
sidered  as  an  outdoor  as  well  as  an  indoor  species.  There  is, 
however,  no  published  evidence  to  support  the  supposition  that 
this  species  normally  lives  away  from  human  structures,  except 
in  large  animal  burrows  and  in  pigsties.  Rare  exceptions,  such 
as  ticks  remaining  in  the  area  after  a  building  is  destroyed, 
or  dropping  from  a  bedding  roll  during  transit,  must  be  expected. 
Further  search  may,  of  course,  show  that  the  tampan  has  a  broader 
range  of  habitats  than  present  evidence  indicates, 

“Wild*  Habitats 

A  gradually  increasing  body  of  information  indicates  the  not 
uncommon  occurrence  of  0,  moubata  in  large  animal  burrows  through¬ 
out  tropical  and  southern  Africa  (see  HOSTS  above).  The  relation¬ 
ship  of  these  populations  to  those  of  human  habitations  awaits 
determination.  The  environment  of  infested  burrows  has  been  only 
briefly  described  and  it  is  not  knovm  whether  wild  popxilations 
have  the  same  temperature  and  hvimidity  requirements  as  domestic 
populations. 

In  Tanganyika  bxrrrows,  Walton  (1953)  observed  tampans  clinging 
to  the  roof  close  to  the  entrance  as  though  waiting  for  some  animal 
to  squeeze  past.  Ticks  were  found  among  the  hair  of  the  back  of 
warthogs  shot  in  the  early  morning.  In  the  burrows,  temperature  was 
75°F.  and  relative  humidity  of  the  soil  7'i^,  Other  infested  Tanga¬ 
nyika  burrows  examined  by  Geigy  and  Mooser  (1955)  with  thermohygro¬ 
meters  showed  that  the  microclimate  of  these  holes  corresponded 
closely  to  that  observed  by  them  in  infested  native  huts  (details 
not  stated). 

Discovery  of  numerous  specimens  in  large  burrows  in  several 
widely  scattered  parts  of  Kenya  has  led  Heisch  euid  Grainger  (1950) 
to  speculate  on  the  relationships  between  wild  and  domestic  popu¬ 
lations  of  eyeless  tampans.  The  ticks  were  obviously  breeding  in 
these  burrows  that  originally  had  been  dug  by  antbears  and  later 
were  inhabited  by  porcupines  or  warthogs.  Other  specimens  were 
found  in  large  burrows  on  a  long-isolated  Lake  Naivasha  island 
seldom  visited  by  man.  Heisch  and  Grainger  conjecture  that  large 
burrows  were  the  original  or  primitive  home  of  the  eyeless  tampan 
and  that  it  later  became  adapted  to  human  habitations.  The  several 
reports  of  0,  moubata  from  burrow-inhabiting  warthogs,  porcupines. 
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and  antbears,  already  mentioned  in  the  section  on  HOSTS,  bolster 
this  theory.  Further  indirect  support  is  gained  from  the  preva¬ 
lence  of  the  warthog’s  relative,  the  domestic  pig,  as  a  host.  The 
tampan  of  human  habitations  may  have  evolved  from  populations 
formerly  parasitizing  burrowing,  wild  pigs,  and  they  may  still 
retain  some  predilection  for  pigs.  As  already  noted,  it  is  also 
possible  that  “wild”'  and  “domestic'*  populations  represent  separate 
biological  or  physiological  or  even  unrecognized  morphological 
entities. 


Predators  and  Enemies 

Chickens,  rats,  and  mice  are  said  to  feed  on  the  eyeless  tam¬ 
pan,  and  ants  carry  off  eggs  and  nymphs.  An  Angolan  Reduviid  b\jg, 
Phonergates  bicolor  Stal.  sucks  the  blood  of  both  man  and  0,  movi- 
bata  /  w ellman  (1^(!)6B ,D  ,  1907B ') .  Austen  (1906,1907)  reported  on 
the  nomenclature  of  this  bug.  The  actual  specimens  involved  may 
still  be  seen  in  British  Museum  (Natural  History)  collections  7» 
Ant  lions  (Neuroptera,  Myrmelionidae )  have  been  observed  feedTng 
on  nymphs  (Chesquiere  1922).  In  the  laboratory,  larvae  of  clothes 
moths,  Tineola  biselliella,  are  said  to  feed  on  eggs  and  on  living 
larvae  of  0.  moubata  (.Volimer  193l). 

What  vras  once  described  as  a  fungus  disease  beginning  as  an 
opaque  white  spot  at  one  edge  of  the  body  and  spreading  out  to 
stupify  and  destroy  the  tick  (VIellman  1906A,D,1907B)  is  now  be¬ 
lieved  by  experienced  workers  to  be  a  normal  phenomenon  of  aging 
in  engorged  ticks.  Christophers  (1906)  suggested  that  this  “fun¬ 
gus'*  is  actually  a  white  rectal  secretion  of  aged  ticks.  Burg- 
dorfer  (conversation)  is  of  the  opinion  that  this  '"white  fungus” 
is  nothing  more  thaui  crystallized  fluid  in  the  malpighian  tubules. 
Often  this  crystallization  produces  a  complete,  hard  blockage. 

The  lumen  of  such  tubules  fills  with  white  crystals  so  that  nor¬ 
mal  activity  can  no  longer  occur  and  soon  the  tick  dies.  (See 
Internal  Anatomy  below). 

Numerous  factors  affecting  the  ecology  of  the  eyeless  tamoan 
are  discussed  below. 
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REl'lARKS 


Envirorunental  Adaptability 

The  xeric  environment  in  which  0,  moubata  is  capable  of  sur¬ 
vival  is  best  explained  by  two  physiological  studies  by  Lees  (1946A, 
1947).  In  his  research  on  water  balance  in  ticks,  Lees  (1946A) 
fovmd  that  among  the  species  studied,  0.  moubata  shows  the  greatest 
ability  in  limiting  evaporation  from  its  own  body.  In  this  species, 
the  critical  temperature  at  which  water  loss  increases  through  the 
superficial  waxy  epicuticular  layer  is  also  high  (Lees  1947).  This 
resistance  to  desiccation  at  temperatures  within  its  biological 
range  may  be  correlated  broadly  with  the  argasids*  choice  of  dry, 
dvisty  ecological  niches, 

Lees  summarized  his  1946A  studies ,  in  which  Ixodes  ricinus 
was  the  principal  species  for  research  and  0.  moubata  was  one  of 
eight  other  species  used  for  comparative  pi?poses,  as  follows; 

"'The  unfed  tick  gains  water  from  humid  siir  or  from 
water  in  contact  with  the  cuticle,  and  loses  water  by 
evaporation.  Whilst  attached  to  the  host  the  tick  is 
gaining  water  from  the  ingested  blood  and  losing  water 
in  the  excrement.  The  engorged  tick  usually  lacks  the 
ability  to  take  up  water  from  humid  air, 

'“The  exchange  of  water  takes  place  mainly  through 
the  cuticle.  Regulation  of  the  water  balance  is  there¬ 
fore  brought  about  by  the  activity  of  the  epidermal 
cells. 


'“The  cuticle  comprises  two  principal  layers,  the 
epicuticle  and  endocuticle.  The  epicuticle  is  overlaid 
by  a  lipoid  possessing  important  waterproofing  proper¬ 
ties.  The  pore  canals,  which  traverse  the  endocuticle, 
are  occupied  by  cytoplasm,  and  may  in  consequence  play 
an  important  role  in  the  active  transfer  of  water  through 
the  cuticle j  they  do  not  penetrate  the  epicuticle, 

"Water  loss  from  the  xonfed  tick  is  not  closely  re¬ 
lated  to  saturation  deficiency,  particularly  at  high 
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humidities.  This  departure  is  due  to  a  physiological 
cause,  namely,  to  the  ability  to  secrete  water.  The 
effects  of  this  activity  are  such  that  a  state  of 
equilibrim  is  attained  at  a  relative  h\imidity  of 
atout  9^j  at  lower  relative  humidities  it  takes  up 
water.  The  retention  of  water  at  hvimidities  below 
the  point  of  eqviilibrium  is  due  not  only  to  the 
physical  properties  of  the  epicuticle  but  also 
to  this  secretory  activity,  for  water  loss  increases 
when  the  tick  is  temporarily  asphyxiated,  poisone4 
with  cyanide,  or  injured  through  excessive  desiccau 
tion.  Near  the  point  of  equilibrium  the  loss  or 
gain  of  water  over  a  wide  range  of  temperatvire  is 
determined  by  the  relative  humidity, 

'“The  uptake  of  water  from  hxamid  air  occurs  when 
the  tick  is  in  a  desiccated  condition  but  ceases  as 
the  normal  water  content  is  restored.  After  previous 
exposure  to  satvirated  air  the  adapted  tick  at  first 
loses  water  at  relative  humidities  above  the  point 
of  equilibrium,  but  later  qomes  to  retain  water  com. 
pletely, 

'“Both  \anfed  and  engorged  ticks  possess  the  abil¬ 
ity  to  prevent  or  to  limit  temporarily  the  entry  of 
water  in  contact  with  the  cuticle, 

'“The  engorging  female,  originally  weighing  about 
2  mg,,  ingests  about  600  mg,  of  blood.  About  300  mg, 
or  two-thirds  of  the  contained  water  are  xisually 
eliminated  before  the  end  of  engorgement.  Evapora¬ 
tion  from  the  cuticle  may  account  for  a  considerable 
fraction  of  this,  for  the  temperature  to  which  the 
attached  tick  is  exposed  (about  37^,)  is,  in  Ixodes 
ricinus,  above  that  temperature  at  which  a  marked 
increase  in  the  permeability  of  the  epicuticular 
lipoid  takes  place, 

'“The  nine  species  of  ticks  examined  differ  con¬ 
siderably  in  their  powers  of  limiting  evaporation. 
This  may  reflect  specific  differences  in  the  nature 
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of  the  epicuticvilar  lipoid.  The  order  of  their  resistance 
is  as  follows;  Ornithodoros  moubata;  Dermacentor  ander~ 
soni;  D.  reticulatus;  Rhipicephali^  sangxiinevis;  Amblyomma 
“c^nnense  and  A.  maculat^;  Ixodes  canisuga;  hexagonus; 

I.  ricinus,  In"dry  air,  water  loss  through  trie  cuticle 
IS  ten  to  fifteen  times  more  rapid  in  Ixodes  ricinus 
than  in  Dermacentor  andersoni.  The  more  resistant  spe¬ 
cies  also  take  up  water  through  the  cuticle  after  desic¬ 
cation;  indeed,  the  rate  of  uptake  over  a  vmit  area  of 
cuticle  is  approximately  the  same  in  all  species  of 
Ixodidae,  Uptake  thus  appears  to  be  limited  by  the 
ability  of  the  epidermal  cells  to  secrete  water,'" 

As  already  stated,  Lees  has  shown  that  0.  moubata  is  more  re¬ 
sistant  to  desiccation  than  most  ixodid  ticks,  iJlympRs  exposed  to 
dry  {<^0  R.H»)iLir  at  25°C,  survived  for  35  days  and  lost  only  from 
one  to  three"  percent  of  their  original  weight  daily.  This  sxirvival 
period  is  strikingly  longer  than  that  of  several  ixodid  tick  spe¬ 
cies  used  in  the  experiments.  After  a  period  of  desiccation  (five 
days  at  ($  R.H.),  0.  moubata  regains  most  of  its  original  body 
weight  when  placed”*in  95%  R.H,  for  five  days.  Water  is  taken  up 
through  the  spiracles,  for  no  increase  occurred  when  these  open, 
ings  were  blocked.  Loss  of  water  occurs  through  the  cuticle  and 
spiracles  (see  Spiracular  14orphology  and  Function  below}. 

In  order  to  carry  Lees*  work  one  step  further.  Browning  (1954B} 
conducted  a  study  on  the  exchanges  of  water  between  the  atmosphere 
and  0,  moubata.  Unfed  nymphs  were  able  to  abstract  water  from  moist 
air  "(95%  R.H. )  and  to  restrict  their  rate  of  water  loss  in  dry  air. 
This  ability  was  lost  (a)  in  atmospheres  containing  to  45%  CO2; 
(b)  in  atmospheres  containing  more  than  90%  N2;  (cy  immediately  after 
the  tick  fed;  and  (d)  gradually  after  the  tick  has  been  starved  for 
some  five  months.  It  was  shown  that  the  action  of  high  (3C%  to 
49%)  concentrations  of  CO2  is  mainly  upon  the  activity  of  the  epi¬ 
dermal  cells,  possibly  mediated  through  the  central  nervous  system. 
The  concentration  required  to  cause  opening  of  the  spiracles  is  o^y 
about  five  percent.  These  findings  are  of  considerable  interest  in 
relation  to  Lees*  (1947)  basic  work. 

By  way  of  introduction  to  his  1947  study,  I^es  stated; 
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'“In  considering  the  mechanisms  involved  in  the  ex¬ 
change  of  water  throtigh  the  cuticle  the  eissumption  was 
made  that,  in  addition  to  active  secretion,  the  passage 
of  water,  and  particularly  its  retention,  is  also  in¬ 
fluenced  by  the  presence  of  lipoid  material  in  the  cuticle. 
Ticks  show  great  diversity  in  their  powers  of  resisting 
desiccation,  and  this  was  thought  to  be  accounted  for  by 
the  specific  nature  of  the  waterproofing  lipoid.  Never¬ 
theless,  no  direct  evidence  of  such  a  component  was  ad¬ 
vanced  in  this  paper  (i,e,,  Lees  1946A). 

"-Ramsay  (1935B),  and  more  recently  Uigglesworth 
(1945)  and  Beament  (1945),  have  shown  that  the  imper¬ 
meability  of  insects  is  entirely  due  to  a  thin,  discrete 
layer  of  wax  or  oil  in  the  outermost  part  of  the  epi— 
cuticle.  Any  agents  such  as  abrasive  dusts,  wax  sol¬ 
vents,  or  detergents,  which  interrupt  the  continuity  of 
this  layer,  at  the  same  time  greatly  increase  transpira¬ 
tion,  Water  loss  through  the  wax  layer  is  also  enor¬ 
mously  increased  if  the  temperature  is  raised  above  a 

certain  critical  value . methods  devised  by  Wiggles- 

worth  for  demonstrating  the  properties  of  the  waterproofing 
layers  in  insects  have  been  applied  to  a  number  of  species 
of  ticks.  . observations  on  the  structvire  and  depo¬ 

sition  of  the  epicuticle,  and  on  the  functions  of  the 
dermal  glands  (are  provided).  The  outermost  layer  of 
the  tick  cuticle  visible  in  ordinary  sections  has  hither¬ 
to  been  referred  to  as  the  "'tectostracvuif”  (Ruser  1933) 

......  (but)  the  similarity  of  this  layer  with  the  insect 

epicuticle  is  so  marked  that  the  abandonment  of  this  term 
seems  fully  justified,'" 

The  results  and  conclusions  of  this  work,  Lees  summarized  as 
follows ; 


'“1.  Ticks  owe  their  impermeability  primarily  to  a 
superficial  layer  of  wax  in  the  epicuticle.  After  expo¬ 
sure  to  increasing  temperatures,  water  loss  increases 
abruptly  at  a  certain  critical  temperature.  The  critical 
temperature  varies  widely  in  different  species,  in  Ixodidae 
ranging  from  32°C,  (Ixodes  ricinus)  to  45^.  /  Hyalomma 
marginatum  (=  savignyij  /;  and  in  Argasidae  from  65ocl , 
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(Ornithodoros  noubata)  to  75°C.  (O.  savif;nyi)»  Species 
having  higher  critical  temperatures  are  more  resistant 
to  desiccation  at  temperatures  within  the  biological 
range.  A  broad  -correlation  is  possible  between  these 
powers  of  resistance  and  the  natural  choice  of  habitat, 
Argasidae  infest  dry,  dusty  situations  whereas  Ixodidae 
occupy  a  much  wider  variety  of  ecological  niches. 

’‘‘2,  If  the  tick  cuticle  is  rubbed  with  abrasive 
dust,  evaporation  is  enormously  increased.  Living 
ticks  partially  restore  their  impermeability  in  moist 
air  by  secreting  wax  from  the  pore  canals  on  to  the 
surface  of  the  damaged  cuticle. 

"'3.  Unfed  ticks  are  able  to  take  up  water  rapidly 
through  the  wax  layer  when  exposed  to  high  humidities. 
Water  uptake,  which  is  dependent  on  the  secretory 
activities  of  the  epidermal  cells,  is  completely  in¬ 
hibited  by  the  abrasion  of  only  part  of  the  total  cuticle 
surface  -  a  fact  which  suggests  that  the  cells  are  func¬ 
tionally  interconnected.  Resistance  to  desiccation  at 
low  humidities  is  achieved  by  a  dual  mechanism:  active 
secretion  and  the  physical  retention  of  water  by  the 
wax  layer, 

”'4,  In  Argasidae  the  epicuticle  consists  of  four 
layers:  the  cuticulin,  polyphenol,  wax,  and  outer  cement 
layers.  Only  the  three  inner  layers  are  present  in  Ixo¬ 
didae,  Since  the  wax  layer  is  freely  exposed  in  the 
latter  group,  chloroform  and  detergents  have  a  marked 
action  in  increasing  transpiration,  particularly  in 
those  species  with  low  critical  temperatures.  In  Ar¬ 
gasidae  the  cement  layer  is  very  resistant  to  extrac¬ 
tion  but  is  broken  down  by  boiling  chloroform, 

"'5.  The  cuticulin,  polyphenol,  and  wax  layers 
are  all  secreted  by  the  epidermal  cells.  The  water¬ 
proofing  layer,  which  is  deposited  on  the  completed 
polyphenol  layer,  is  secreted  by  the  molting  tick 
relatively  early  in  development  and  may  be  nearly 
complete  by  the  time  molting  fluid  is  abundant.  In 
0.  moubata  the  cement  is  poured  out  by  the  dermal 
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glands  shortly  after  emergence.  In  Ixodidae  the  dermal 
glands  undergo  a  complex  cycle  of  growth  and  degeneration, 
but  their  products  appear  to  add  nothing  of  functional 
significance  to  the  substance  of  the  cuticle,'" 

Lees*  important  contributions  indicate  why  0,  moubata  is 
capable  of  surviving  in  the  dry  niches  in  which  domestic  popu- 
lations  occur.  However,  we  still  lack  data  on  the  actual  reL- 
ative  hvimidity  of  these  niches  in  nature.  We  know  only  that  the 
tampan  can  withstand  these  conditions  in  laboratory  investiga¬ 
tions,  And  it  should  be  stressed  that  we  still  know  nothing 
about  preferences  and  critical  levels  of  temperatxare  and  humidity 
among  burrow-haunting  populations.  The  Bahr  El  Ghazal  collections, 
from  warthog  burrows  in  the  '"Nile  sponge  area'",  especially  ex¬ 
cites  curiosity  in  this  respect. 

Laboratory  sttdies  on  the  optimum  temperature  and  humidity 
conditions  under  which  0,  moubata  survives  have  resulted  in  wide¬ 
ly  differing  data  and  conclusions.  The  reports  in  question  are 
those  of  Cunliffe  (l92l)  and  Brett  (1939)  together  with  those  of 
Robinson  (1942C )  and  others  already  reviewed  in  the  section  on 
the  life  cycle  of  0,  moubata, 

Cunliffe  found  that  a  saturated  atmosphere  has  no  inhibitory 
influence  on  molting  but  is  decidedly  unfavorable  for  vitaiity 
(only  one  specimen  passed  the  third  nymphal  stage  under  these 
conditions).  Even  under  "“medium  conditions  of  h^Imidity'■,  mor¬ 
tality  is  high,  but  under  "'dry  conditions'",  of  the  nymphs 
complete  metamorphosis  and  the  rate  of  development  is  increased. 
High  temperature  increases  the  number  of  eggs'  laid  but  decreases 
fertility,  longevity,  and  time  required  for  metamorphosis, 

Brett,  on  the  other  hand,  found  that  (at  25°C,)  higher  rel¬ 
ative  humidity  (up  to  8C^)  was  more  favorable  for  survival  of 
eggs,  larvae,  and  first  instar  nymphs  (the  only  stages  and  in¬ 
stars  tested)  though  a  proportion  of  all  eggs  were  able  to  dev¬ 
elop  at  any  "'low  humidity  normally  met  with  in  nattire'".  He  also 
found  that  the  first  nymphal  instar  is  much  more  resistant  to 
desiccation  than  larval  and  egg  stages.  The  apparent  inconsist¬ 
ency  between  Brett's  findings  and  the  known  fact  that  domesticated 
populations  of  0,  moubata  are  chiefly  inhabitants  of  drier  areas 
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Figure  56 

9  ORNITHODCEOS  MOUBATA  INTHIWAL  (HGAtlS 
/^After  Burgdorfer  (1951 with  permission  of 
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Figures  57  and  58,  §,  Unengorged  and  Engorging 


Spirochetes  of  African  tick- borne  relapsing  fever,  Borrelia  duttonii, 
are  illustrated,  as  short  vavy  lines,  in  the  positions  they  occupy  in 
the  tick‘s  body.  Note  their  escape  routes  from  the  tick‘s  body  and 
into  the  host*s  body  while  the  tick  is  feeding, 

ORNITHODCROS  MOUBATA  DIAGRAl'MATIC  SAGITTAL  VIEW 

/"After  Bvirgdorfer  (1951  )>  with  permission  of 
the  editor  of  ACTA  TROPICA_/ 
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is  explained  on  the  basis  of  Williams*  (1923>1924A.,B)  and  Buxton’s 
(1932,1933)  exposition  of  the  comparatively  high  hvunidity  in  sand, 
cracks  of  walls,  and  soil  in  areas  that  are  otherwise  dry,  Brett’s 
discussion  and  the  comparison  of  his  findings  with  those  of  Cxin. 
liffe  and  of  other  workers,  especially  those  of  Robinson  (1942C ) 
discussed  on  p,  137,  which  corroborate  those  of  Brett,  should  be 
stxjdied  for  their  practical  importance  by  anyone  concerned  with 
0,  moubata»  Since  only  careful  and  thorough  research  in  the  field 
as  well  as  in  the  laboratory  can  conclusively  settle  the  matter, 
a  more  complete  discussion  of  this  question  is  hardly  in  order  here. 

Structure  and  Function 
Introduction 

No  thorough  studies  of  the  internal  anatony  and  histology  of 
0.  moubata  have  been  \jndertaken.  VJhat  has  been  done  on  certain 
aspects  of  these  subjects  is  reviewed  in  the  following  paragraphs. 

On  the  whole,  workers  have  been  content  to  accept  Christophers’ 
(1906)  careful  though  still  somewhat  general  description  of  the 
internal  anatomy  of  0.  savignyi  as  also  applicable  to  0.  moubata. 
Recently,  Burgdorfer~ (1^51  il  has  provided  a  short  account  of  the 
internal  anatomy  of  0.  moubata  and  some  of  his  excellent  illustra¬ 
tions  are  reproduced” (Figures  56  to  58).  However,  0.  moubata 
deserves  more  specialized  attention  than  it  has  thus  far  been 
accorded.  These  two  species  differ  in  habits,  habitats,  distri¬ 
bution,  arid  receptivity  to  pathogenic  organisms.  It  may  be  ex¬ 
pected,  therefore,  that  under  their  leathery  shells,  which  also 
differ,  significant  anatomical  and  physiological  differences  re¬ 
main  to  be  demonstrated. 


Internal  Anatomy 

The  general  features  of  the  internal  anatomy  of  these  two 
species  are  similar  and  Christophers’  (loc.  cit.)  description  of 
a  dissection  of  0.  savignyi,  as  presented  below,  applies  equally 
well  to  0.  moubata  (witn  known  differences  noted); 

'“Over  the  whole  dorsum  lies  a  fine  membrsinous  ex¬ 
pansion  of  tracheae  and  trabeculae  of  the  fat  body, 
lying  in  this,  in  the  median  line,  is  the  delicate 
tubular  heart.  Posteriorly,  at  about  the  junction  of 
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the  middle  with  the  posterior  third  of  the  body,  this 
is  considerably  dilated.  Stripping  off  the  expansion, 
the  main  mass  of  the  viscera,  consisting  largely  of 
the  large  dark  red  blood  sacs  of  the  alimentary  canal, 
are  exposed.  By  carefully  vinravelling  these,  the  ar¬ 
rangement  of  long  diverticula ,  described  later,  can 
be  made  out.  Lying  upon  the  diverticula  in  the  poste¬ 
rior  portion  of  the  body  is  the  ovary,  studded  with 
developing  ova.  Upon  either  side  of  the  ovary  are 
the  coiled  oviducts ,  and  in  the  middle  line  is  the  large 
conspiciious  bilobed  sperraatheca  (uterus).  In  almost 
every  region  of  the  body  a  portion  o£^  the  thin  coiled 
malpighian  tubules  will  be  found.  Behind  the  sperma- 
theca  is  an  opaque  white  organ,  having  very  thin  sac¬ 
cular  walls  and  filled  with  characteristic  white  secre¬ 
tion  from  the  malpighian  tubules.  This  is  the  rectum 
(rectal  ampulla),  which  in  ticks  serves  as  an  excretory 
bladder .  By  displacing  the  diverticula  from  the  extreme 
anterior  portion  of  the  body  a  bilobed  glandular  organ, 
the  cephalic  gland  (gene's  organ)  is  displayed.  Further 
back,  the  bulboxis  ends  of  the  cheliceres  with  radiating 
muscular  fibres  are  seen.  Around  them  will  be  noticed 
the  ringlike  chitinous  fold  at  the  base  of  the  rostrum. 
By  displacing  to  one  side  the  whole  of  the  anterior  and 
lateral  diverticula,  a  member  of  further  structures  are 
apparent.  Passing  in  from  the  stigmatic  (spiracular) 
openings  is  a  leash  of  tracheal  branches,  of  which  the 
large  anterior  ventral  trachea  is  the  most  conspicuous. 
Lying  upon  the  origin  of  the  first  and  second  legs  is 
the  large  racemose  gland  which  functions  as  the  salivary 
gland  in  ticks.  Lifting  this  gland  by  its  posterior 
extremity,  which  lies  on  the  anterior  ventral  trachea, 
and  tracing  it  forward,  the  short  salivary  duct  will  be 
apparent  entering  the  ringlike  fold  of  chitin,  already 
mentioned,  immediately  beneath  the  cheliceres.  Lying 
partly  under  the  salivary  gland,  and  partly  internal 
to  this  structure  is  (the  large,  saccular  coxal  organ) 
conspicuous  from  the  number  of  tracheae  which  supply  it. 

'"By  careful  examination,  the  delicate,  colorless 
esophagus  can  be  made  out  entering  the  lower  surface  of 
the  l^ge  median  blood  sac  of  the  alimentary  canal, 
whilst  lying  behind  the  sperraatheca  is  the  fine  hair¬ 
like  termination  of  the  sac  in  the  rectxim.  To  the  rec— 
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turn  can  be  traced  the  attached  end  of  the  tv;o  extremely 
long  malpighian  tubtiles.  To  display  the  esophagxis  in 
its  passage  from  the  pumping  organ  to  the  alimentary  sac 
it  is  necessary  to  tear  away  the  dense  mass  of  muscle 
from  which  it  will  be  seen  to  emerge.  By  seizing  the 
muscular  mass  boldly  in  the  forceps,  the  unattached 
entosternum  surrounded  with  muscle  will  come  away, 
exposing  the  central  ganglion,  perforated  by  the  eso¬ 
phagus.  By  seizing  the  bulbous  ends  of  the  cheliceres 
they  may  be  drawn  from  their  sheaths.  Lying  beneath 
them  is  the  horizontail  entosclerite  of  the  head.  Beneath 
this,  again,  is  a  dense  mass  of  muscle  within  which  lies 
the  chitinous  pumping  pharynx. 

"'In  the  male,  in  the  position  of  the  ovary  in  the 
female,  there  is  a  delicate  tube  abundantly  supplied 
with  trachea.  On  either  side  this  is  continuous  with 
a  coiled  duct  much  resembling  the  oviduct  in  the  female. 

In  the  middle  line,  much  in  the  position  of  the  sperraa- 
theca  in  the  female,  is  a  curious  lobular  organ,  the 

white  gland . (that)  is  probably  concerned  in  the 

elaboration  of  spermatophores. 

Following  this,  Christophers  (loc.  cit. )  presented  a  more 
complete  account  of  each  structure  and  a  generalized  description 
of  the  digestive  process  in  0.  savignyi.  This  should  be  consulted 
by  anyone  interested  in  the  Internal  anatoiny  and  function  of 
either  species.  Sections  of  Christophers*  study  dealing  with 
the  digestive  system  are  abstracted  below  because  of  their  re¬ 
lation  to  the  ingestion,  development,  and  passage  of  pathogenic 
spirochetes  and  other  organisms,  but  it  is  advisable  first  to 
mention  more  recent  studies  of  feeding  organs  and  mechanism. 

Feeding  and  Digestive  Organs 

The  capitulum  and  related  organs  of  0.  moubata  have  been 
stxidied  in  considerable  detail  by  Bertrai^  (l^39J  and  reviewed 
in  relation  to  these  organs  throughout  the  Arachnida  by  Snodgrass 
(1948).  Both  papers,  which  also  review  previous  stxidies  and 
concepts,  deserve  careful  study.  Because  of  their  specialized 
natvire,  a  short  abstract  of  either  of  these  two  stvidies  hardly 
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does  it  justice.  Snodgrass  observes  that  ’"the  exact  method  by 
which  a  tick  bites  perhaps  needs  more  study  than  has  been  given 
to  it'". 


According  to  Bertram,  the  capitulvm  of  0.  moubata  is  es¬ 
sentially  similar  to  that  of  other  argasid  ticks  (see  Christophers 
1906  for  0.  savignyi,  Robinson  and  Davidson  1913A,B,1914  for  A, 
persicus ,~True  193^  for  0.  coriaceus,  and  Sen  1934^1935  for  0. 
tholozani J  although  certain  modifications  in  the  eyeless  tampan 
are  either  absent  in  other  species  or  have  not  been  adequately 
described,  Bertram  also  differs  widely  from  Sen  in  explanation 
of  specific  structures  and  fundamental  interpretations. 

The  capitulum  (Figixres  59  and  60},  situated  in  a  depression 
(camerostome)  of  the  anteroventral  body  surface,  consists  of  a 
median  hypostome  flanked  by  a  pair  of  four-segmented  palpi  and 
a  pair  of  long,  shaftlike  chelicerae  arising  from  a  conical  pro¬ 
longation  of  the  basis  capituli.  Each  of  these  hollow  appendages 
contains  haemocoele.  The  hypostome  is  concave  dorsallyj  ventrally 
it  bears  rows  of  distinctive  retrograde  denticles.  The  chelicerae 
distally  each  bear  a  small,  triangular,  articvilated  digit,  at¬ 
tached  by  flexor  and  extensor  muscles,  with  laterally  directed 
denticles.  These  digits  make  the  initial  incision  in  the  skin. 

A  triple  sheath  arrangement  of  no  little  complexity  encases  the 
chelicerae  proximally.  The  buccal  canal  (i.e,  ’"mouth"')  lies 
between  the  dorsal  chelicerae  and  the  ventral  hypostome;  proximal¬ 
ly  it  is  much  compressed.  The  size  of  this  canal  is  somewhat  in. 
creased  by  the  medial  emargination  of  the  closely  appressed  che- 
liceral  sheaths  and  by  the  dorsal  groove  ('"gutter'")  of  the  hypo¬ 
stome  which  forms  a  food  conduit.  Extending  into  the  center  of 
the  buccal  canal  is  a  hollow,  '"tongue^like  process'",  the  basal 
fusion  of  which  with  the  hypostome  forms  a  dorsal,  blindly-ending 
pouch,  the  buccal  cavity,  into  which  a  salivary  duct  issues  at 
each  posterolateral  angle.  The  buccal  canal  opens  directly  into 
the  pharynx,  as  one  might  logically  assume  it  should,  except 
that  previous  workers  have  found  tnat  in  other  ticks  the  basal 
f vision  of  the  hypostome,  palpi,  and  dorsal  conical  prolongation 
of  the  basis  capituli  causes  the  pharynx  to  open  into  the  floor 
of  the  buccal  cavity. 
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Figure  59.  Longitudinal  vertical  section,  diagrammatic 
^After  Bertram  (1939)  7 
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Figures  60  suid  61^  dorsal  and  ventral  views 
ORNTTHCDCEOS  MOUBA.TA  CAPITUIUM 
PLATE  XXII 


When  preparing  to  engorge,  the  tick  inserts  the  chelicerae 
and  hypostome  (not  the  palpi;  into  the  host  skin  as  far  as  the 
dorsal  conical  prolongation  of  the  basis  capituli. 


During  feeding  (according  to  Bertram),  the  dilatation  a^ 
constriction  of  the  pharynx  by  certain  muscles  cause  the  flmd 
contents  of  a  closed  chamber  just  posterior  of  the  tonguelike 
process  to  be  forced  into  and  sucked  out  of  this  process  throixgh 
a  vertical  septxmi.  Furthermore ,  relaxation  of  hypostomal  muscles 
obliterates  the  hypostomal  gutter  as  the  dilated  ^ 

to  force  ingested  blood  into  the  esophagus.  The  effect  o 
swelling  of  the  tonguelike  process  and  closure  of  the  hypostomal 
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fvirrow  is  to  prevent  the  spilling  back  into  the  host’s  wotind  of 
any  blood  already  in  the  pharynx.  The  tonguelike  process  also 
appears  to  play  an  essential  part  in  the  mechanism  of  ejection 
of  salivary  flviid  into  the  blood  as  it  is  being  ingested.  Since 
the  salivary  fluid  is  discharged  into  the  distal  region  of  the 
buccal  canal,  it  is  assumed  to  reach  the  wound  in  the  host  (and 
thus  might  transmit  disease-causing  organisms  contained  in  it). 

As  stated  above,  Bertram’s  st\jdy  has  considerable  practical 
value,  but  must  be  read  in  its  entirety  to  be  fully  appreciated. 

It  should  be  noted  that  Snodgrass  (1948)  refers  to  the  tongue¬ 
like  process  as  the  labrum  in  his  noncommittal  review  of  Bertram’s 
findings  and  conclusions. 

Alimentary  canal;  Ue  now  return  to  Christophers’  (1906) 
st\idy  of  0.  savignyi,  and  it  is  interesting  to  note  that  he  found 
the  pharynx  to  open  into  the  floor  of  the  '*mouth'*  (buccal  canal) 
in  contrast  to  Bertram’s  observation  on  0.  moubata,  mentioned 
above.  At  any  rate,  the  pharynx  leads  to  a  narrow,  straight 
esophagus.  The  latter,  after  perforating  the  central  ganglion, 
enters  the  enormous  sacctdar  midgut,  which,  with  its  diverticula, 
forms  the  great  bulk  of  body  contents.  Posteriorly,  an  extremely 
fine  canal,  which  appears  to  be  a  functionless  rxidiment,  joins 
the  raidgut  with  the  rectal  ampulla  (but  in  0.  moubata  even  this 
is  absent  and  the  alimentary  canal  ends  in  a  completely  closed 
sac  separated  from  the  rectal  ampulla)  (see  belov;). 

Esophagus  and  proventrictilar  fold.  The  esophagus,  a  short, 
straight  tube  perforating  the  central  ganglion  in  its  course 
from  pharynx  to  alimentary  sac,  is  lined  with  a  layer  of  clear 
columnar  cells  with  small  nuclei.  The  irregular  outlines  of  these 
cells  are  mutusdly  adapted  to  one  another  in  a  dovetailing  arrange¬ 
ment,  At  the  junctvire  of  the  esophagus  and  large  blood  sac  there 
is  a  small  solid  organ.  This  organ,  in  section,  consists  of  a 
thick  fold  of  epithelium  of  the  same  general  character  as  that 
in  the  esophagus  but  of  more  columnar  and  less  irregvilar  cells. 

In  the  fold  are  some  thick  circular  bands  of  muscular  tissue 
and  outside  are  longitxidinal  fibers  passing  from  the  esophagus 
to  the  gut.  The  epithelium  of  the  fold  passes  imperceptibly 
into  that  of  the  esophagus,  but  ends  abruptly  on  reaching  the 
wall  of  the  alimentary  sac.  The  organ  is  very  similar  to,  though 


-  165  - 


still  more  rudin^ntary  than,  the  proventricvilar  fold  in  the  mos¬ 
quito  and  probably  has  a  similar  function.  The  importance  of 
this  fold  in  the  trypanosome  infection  of  Culex  makes  its  pres¬ 
ence  in  ticks  of  concern  in  connection  with  spirochete  infection. 

Alimentary  sac  and  its  diverticula.  These  organs,  when  fresh¬ 
ly  distended  with  blood,  form  smooth,  dark  red,  lobulated  masses. 

As  the  amount  of  blood  diminishes,  the  diverticula  become  almost 
black  in  color  and  exhibit  innumerable  small  lobulations. 

In  the  young,  \mengorged  tick,  the  long,  narrow  diverticula 
show  active  pulsatile  movements  that  probably  have  no  effect  in 
drawing  blood  from  the  host  but  serve  to  distribute  fluid  to  dif¬ 
ferent  parts  of  the  sac. 

From  the  entrance  of  the  esophagus  and  extending  posteriad 
to  the  neighborhood  of  the  rectum  there  is  a  large  central  reser¬ 
voir.  This  reservoir  extends  anteriorly  a  little  beyond  the 
entrance  of  the  esophagus  so  that  this  latter  is  sitioated  upon 
the  ventral  surface  of  the  sac.  From  the  ventral  surface  poste¬ 
riorly  a  conical  tag  passes  ventrally  behind  the  spermatheca  to¬ 
wards  the  rectum.  The  basal  part  of  this  tag  contains  blood,  but 
as  it  narrows  it  becomes  a  clear  tube  of  capillary  character. 

This  portion  of  the  canal  appears  functionally  inactive  and  can 
play  no  part  in  the  passage  of  matter  from  the  sac  to  the  rectxim. 

In  0.  savignyi,  therefore,  the  alimentary  system  is  practically 
a  cTosed  one  ^^but  in  0.  moubata  it  is  entirely  closed;  there  is 
no  passage  between  the  smal 1  i ntestine  and  the  rectal  ampulla 
(Enigk  and  Grittner  19^2 , 

From  the  central  reservoir  a  number  of  blind  diverticula 
originate,  the  disposition  and  extent  of  which  are  constant  in 
all  ticks.  There  is  an  anterior,  a  lateral,  eind  a  posterior  series. 
The  anterior  series,  found  only  in  Or^thodoros ,  is  absent  in  R^pL- 
cephalus  and  Hyalomma.  It  consists  of  a  single,  small  median  di¬ 
verticulum  extending  anteriorly  so  as  to  lie  over  the  gene*s  organ. 
The  three  pairs  of  lateral  diverticula  arise  together  at  about  the 
level  of  the  entrance  of  the  esophagus.  The  anterior  lateral  di- 
verticuliom  is  short,  the  median  one  is  somewhat  longer,  and  the 
posterior  one  is  large  and  long.  The  anterior  and  middle  branches 
divide  into  two  or  usually  three  blind  pouches.  The  posterior 
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branch  divides  into  two  branches  that  curve  to  the  ventral  surface. 
The  more  anterior  of  the  branches  ends  beside  the  common  genital 
duct.  The  most  posterior  surroxinds  the  anus  and  ends  a  short  dis¬ 
tance  anterior  of  this  structure.  Irregularities  in  diverticula 
arrangement  are  sometimes  seen.  The  median  lateral  diverticulum 
may  be  large  and  give  rise  to  the  anterior  of  the  two  ventral 
branches. 

The  various  sulci  and  prominences  on  the  surface  of  Ornithodoros 
have  relation  to  these  alimentary  diverticula.  On  the  dorsum,  the 
transverse  sulcxis  limits  posteriorly  the  central  alimentary  sac. 
Ventrally  the  region  between  the  coxae  supports  upon  its  inner  sur¬ 
face,  with  which  the  viscus  is  in  actual  contact,  the  caeca!  ends 
of  the  posterior  latereil  diverticula.  The  lesser  prominences  cor¬ 
respond  in  nearly  every  case  with  a  particular  diverticulum  and 
the  sulci  with  the  intervals  between  two  diverticula. 

Structure  of  the  alimentary  sac.  The  structure  of  the  sac 
and  its  diverticula  is  identical.  The  cavity  is  lined  by  a  single 
layer  of  large  cells  resting  upon  a  thin  basement  membrane.  Ex¬ 
ternally,  very  large  single  muscular  fibres,  arranged  circularly 
and  longitudinally,  form  an  open  meshwork  with  square  meshes  as 
in  the  mosquito.  The  lining  epithelial  cells  are  large  with 
reticular  protoplasm  and  large  vesicular  nuclei,  some  of  which 
project  freely  into  the  lumen.  Such  cells  are  especially  large 
and  have  their  inner  portions  much  swollen  and  vacuolated;  they 
may  contain  dense  black  globules  as  well  as  red  cells  in  various 
stages  of  intracellular  digestion.  In  addition  to  large  pro¬ 
jecting  cells,  smaller  cells,  whose  nuclei  are  situated  nearer 
to  the  basement  membrane,  are  present.  Practically  all  cells 
of  the  sac  contain  small  black  granules,  evidently  derived  from 
the  digestion  of  the  blood  in  the  lumen.  In  undistended  diver¬ 
ticula,  the  epithelium  may  form  a  more  or  less  continxious  lining 
of  the  tube,  but  in  the  distended  tube  the  cells  become  very  un¬ 
evenly  distributed,  being  almost  absent  in  some  places  and  in 
others  forming  very  striking  projecting  masses. 

Rectum  and  malpighian  tubules .  The  rectum,  which  lies  im- 
mediately  behind  the  spermaiheca,  or  the  white  gland  in  the  male, 
is  an  irregular  sac  having  several  capacious  but  short  saccular 
dilatations,  (in  0,  savignyi)  it  receives  the  rudiment  of  the 
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intestine  eoid  the  two  malpighian  tubules  (but  in  0.  moubata  the 
rectpUm  receives  only  the  malpighian  iubules  and  tTiere  is  no  con- 
nection  between  intestine  and  rectal  ampulla).  Its  walls  are 
extremely  thin  and  consist  of  a  single  layer  of  flattened  cells. 

It  contains  a  white  fluid  identical  with  the  secretion  of  mal- 
pighian  tubules.  The  rectum  therefore  does  not  serve  as  an  ad¬ 
junct  to  the  alimentary  canal,  but  fimctions  as  an  excretory 
receptable.  The  white  matter  passed  per  anum  by  ticks  also  can¬ 
not,  strictly  speaking,  be  regarded  as'  i'eces. 

The  malpighian  tubules  are  important  because  of  their  great 
length  and  functionatl  activity  and  because  of  the  frequency  with 
which  such  organs  are  utilized  by  parasites  in  other  animals. 

They  consist  of  two  long,  fine  white  or  transparent  tubules 
arising  on  either  side  from  the  rectum,  and  after  a  complicated 
course  among  the  viscera,  ending  blindly  in  the  anterior  portion 
of  the  body.  These  tubules  come  in  relation  with  almost  every 
important  organ  in  the  body  and  drain  every  quarter  of  the  body 
cavity.  The  tubes  in  young  ticks  are  of  an  even  calibre  through¬ 
out  and  contain  small  quantities  of  secretion  only.  They  are 
often  swollen  in  aged  ticks  to  form  sacs  similar  to,  but  smaller 
than,  the  rectxim.  After  oviposition  the  tubes  and  rectm  may  be 
greatly  distended  with  characteristic  white  fluid  that  is  evident 
externally  as  patches  of  lighter  color.  It  is  probable  that  the 
appearance  is  that  described  as  a  '"fungus'*'  in  these  ticks  by  Well¬ 
man  (1906A,D,1907B). 

Fftftdine  habits  of  0.  moubata  have  been  discussed  in  the  sec¬ 
tion  on  the  life  cycle  of  this  tick.  Certain  aspects  of  digestion 
and  excretion  of  fluids  are  of  considerable  practical  importance 
for  they  concern,  at  least,  the  fate  of  ingested  spirochete  para¬ 
sites  of  relapsing  fever  (Borrelia  spp. )  and  the  discharge  of^ 
these  organisms  onto  or  into  a  new  vertebrate  host  when  the  tick 
subsequently  feeds. 


Digestion 


The  volume  of  a  blood  meal  is  from  two  to  six  times  the  tick’s 
original  body  weight  (Lees  1946B).  During  ingestion,  the  cuticle 
stretches  to  accomodate  this  huge  amount  of  fluid.  Engorgement  is 
completed  in  about  half  an  hour.  In  order  to  reduce  this  tremendous 
volume  invested  so  rapidly,  fluid  is  discharged  from  the  coxal  or- 
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gans  v/hile  the  tick  is  yet  feeding.  Rectal  discharge  is  very 
slight.  These  two  methods  of  excretion  are  discussed  in  separate 
sections  below. 

Digestion  in  0,  moubata  apparently  is  much  like  that  in  0, 
savignyi, as  descri”Bed  by  Christophers,  abstracted  below. 

Twenty-four  hours  after  a  meal,  the  greatly  distended  di¬ 
verticula  contain  a  soft  coagulum  from  which  a  considerable  amount 
of  fluid  blood  may  drain.  Blood  corpuscles  are  apparently  un¬ 
changed,  Scattered  through  the  fluid  are  numbers  of  intensely 
black,  globular  graniiles  measuring  from  5u  to  .5u  or  less  in 
diameter.  In  sections  these  granules  are  collected  especially 
at  the  periphery  of  the  (fresh)  blood,  but  they  are  also  present 
in  large  numbers  scattered  throughout  the  mass.  The  black  gran¬ 
ules  are  derived  from  a  previous  meal,  and  there  is  therefore  a 
considerable  degree  of  mixture  between  the  new  blood  and  the 
contents  of  the  diverticvila  prior  to  the  meal. 

Diverticula  examined  at  some  considerable  time  after  diges¬ 
tion  show  a  number  of  reddish  granules  lying  in  the  still  partiaL. 
ly  fluid  blood.  These  are  free  from  attachments  eind  when  washed 
out  fall  to  the  bottom  of  the  dish  or  among  the  viscera.  Each 
is  an  entire  cell  containing  a  well-marked  nucleus.  Films  of 
the  sac  contents  made  twenty-fovir  hours  after  a  blood  meal  show 
cells  derived  from  the  epithelium  of  the  sac  in  addition  to  the 
host*s  leucocytes.  Many  of  these  are  evidently  the  smaller  un¬ 
distended  cells ,  previously  noted  as  lying  near  the  basement  mem¬ 
brane,  now  detached  in  preparation  of  the  specimen.  They  contain 
a  large  circular  or  oval  nucleus  and  finely  reticular  or  partial¬ 
ly  vacuolated  protoplasm.  Similar  cells,  but  larger  and  with 
portions  of  the  vacuolated  protoplasm  stored  with  black  granules, 
are  also  seen.  In  addition  to  these  cells  of  the  sac  epithelium, 
there  are  other  large,  dark  staining,  circular  cells  with  rather 
small  nucleus.  Their  substance  is  markedly  vacuolated  and  crowded 
with  matter  that  they  evidently  have  engulfed,  blood  corpuscles, 
black  granules,  chromatin  fragments,  etc.  In  section  specimens 
made  even  six  hours  after  the  ingestion  of  blood,  they  appear  lying 
apparently  in  isolated  positions  far  removed  from  the  sac  v/alls. 
These  probably  function  as  wandering  digestive  cells.  Their  rela¬ 
tion  to  the  epithelium  of  the  sac  is  not  clear.  As  digestion  ad- 
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vances  they  become  more  and  more  replete  with  material  and  in¬ 
crease  in  size  until  readily  visible  to  the  naked  eye  as  red 
granules  already  noted.  In  early  stages  of  digestion,  cells 
packed  with  chromatin  bodies  and  superficially  resembling  macro¬ 
phages,  the  nature  of  which  is  not  clear,  may  be  seen. 

Although  a  prominent  part  in  digestion  is  taken  by  the  free 
cells  just  alluded  to,  epitheliiom  lining  the  diverticula  also 
takes  an  active  part  in  the  process.  The  swollen  and  vacuolated 
portion  of  the  large  projecting  cells  is  crowded  with  products 
of  digestion  very  much  as  is  that  of  the  free  cells.  Smaller 
cells  lying  nearer  the  basement  membrane  are  also,  as  a  rule, 
packed  with  fine  black  granules,  though  they  rarely  contain  the 
large  granules  seen  in  the  other  cells. 

The  intensely  black  and  opaque  globules  are  highly  charac¬ 
teristic  of  digestion  in  the  tick  and  vindoubtedly  represent  the 
xatimate  condition  to  which  blood  remaining  in  the  gut  is  reduced 
by  the  digestive  process.  These  globules  probably  represent  only 
the  portion  of  food  not  assimilable,  for  in  Ornithodoros  ticks, 
-which  may  be  kept  alive  for  long  periods  without  food ,  the  diver¬ 
ticula  contain,  after  some  weeks ,  an  inky  black  material  consist¬ 
ing  entirely  of  these  granules. 

As  diverticula  contents  are  digested,  the  muscle  fibres, 
which  in  the  fully  distended  organ  slightly  indent  the  surface, 
sink  more  and  more  into  the  body  of  the  viscus.  The  wall  between 
the  fibres  becomes  ballooned  and  eventually  forms  flasklike  pock¬ 
ets  with  only  a  narrow  opening  connecting  with  the  lumen.  The 
epithelium  is,  as  a  rule,  present  in  the  pockets,  though  it  is 
generally  more  noticeable  on  the  ridges  formed  by  the  contracted 
muscular  fibres.  Remains  of  ingested  blood,  in  the  form  of  black 
granules,  are  present  both  in  the  pockets  and  in  the  Imen.  Ticks 
examined  months  after  a  meal  still  have  the  diverticula  loaded 
with  the  black  material. 

Waste  matter  is  not  passed  into  the  rectum  and  any  remnant 
of  food  not  absorbed  must  remain  in  tTi^ diveriicula  until  deaUi 
o?  the  tTcIc.  The  method  by  which  absorption  takes  place  has  not 
"Eien  ascertained.  Black  pigment  is  not  detected  in  the  tissue 
cells  or  in  the  body  cavity.  Note  that  excess  fluid  in  the  blood 
is  excreted  by  the  coxal  organ  during  and  following  feeding  so 
that  a  large  amount  of  blood  can  be  rapidly  ingested;  this  is 
elucidated  in  the  section  on  the  coxal  organ  below. 
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Wigglesworth  (1943)  confirmed  that  in  0.  moubata,  blood 
(haemoglobin)  is  absorbed  by  swollen  epithsTiai  cells  of  the  wall 
of  the  large  stomach  and  its  diverticixla.  In  these  cells,  which 
detach  and  remain  free  in  the  lumen,  blood  pigment  is  converted 
into  black  globules  that  are  ultimately  discharged  into  the  gut 
cavity.  Similar  dark  granules  are  dispersed  through  smaller 
cells  of  the  gut  wall,  but  no  black  pigment  can  be  seen  in  other 
tissues  or  in  the  body  cavity.  The  haemoglobin  is  digested  more 
or  less  to  protohaematin  and  is  demonstrable  in  the  tick’s  haemo- 
lymph  probably  as  alkaline  haematin.  The  gut  contents  are  reddish 
brown  with  black  haematin  deposits.  No  free  iron  can  be  detected 
in  the  gut  lumen  or  cells,  or  in  other  tissues,  and  no  nephrocytes 
containing  haemoglobin  derivatives  can  be  found. 

The  type  of  host  from  which  0.  moubata  draws  a  blood  meal  may 
be  Identified  by  the  precipitin  test  more  than  six  months  follow¬ 
ing  feeding  (laboratory  studies  at  2CPc .  and  eighty  percent  rela¬ 
tive  humidity)  (Weitz  and  Buxton  1953),  or  even  for  twelve  months 
(fowl  blood  meal,  kept  at  3(PC,,  ticks  also  fed  on  mouse)  (Gozony, 
Kindle,  and  Ross  1914). 


Rectal  Excretion 

As  stated  above,  0,  moubata  has  no  passage  between  the  small 
intestine  and  the  rectal  ampvilla,  and  defecation  does  not  occxir. 
Excretion  of  water  ("‘urination"')  from  the  malpighian  tubules 
takes  place  only  after  the  first  nyraphal  stage  has  been  reached 
and  a  blood  meal  has  been  absorbed;  this  excretion  is  viscous 
and  dries  within  a  few  hours.  In  the  weeks  following  the  first 
excretion  only  a  slight  amovint  of  water  is  irregularly  excreted 
(but  can  be  produced  through  various  stimuli).  This  pattern  is 
similar  in  each  developmental  stage  after  the  larva. 

Variations  in  tick  excretion  and  a  comparison  of  this  function 
according  to  species,  morphology,  number  of  hosts,  size,  duration 
of  development,  quantity  of  blood  ingested,  and  transmission  of 
disease  organisms  to  vertebrate  hosts  have  been  analyzed  by  Enigk 
and  Grittner  (1952). 
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Coxal  Organ  Morphology  and  Function* 

Inasmuch  as  the  voliome  of  the  blood  meal  is  from  two  to  six 
times  the  tick’s  original  body  weight  and  engorgement  is  usually 
completed  in  about  half  an  hour,  the  tick  must  have  a  means  of 
reducing  the  total  intake  volume  and  of  preserving  the  internal 
medium  while  feeding.  For  this  pvtrpose  coxal  organs  function 
as  ionic  (chloride)  regulators  and  for  ultrarapid  excretion  of 
a  large  volume  of  water  during  ingestion  of  blood.  Coxal  dis¬ 
charge  ,  which  commences  about  fifteen  minutes  after  the  tick  has 
begun  to  feed,  continues  till  completion  of  the  meal  and  inter¬ 
mittently  for  about  an  hour  afterwards.  (See  also  Lavoipierre 
and  Riek  1955 )• 

Malpighian  tubules  do  not  function  iintil  about  an  hour  after 
feeding  is  completed,  and  the  amount  of  water  they  excrete  is 
limited. 

Chloride  regtilation.  About  half  the  ingested  water  is  ex¬ 
creted  in  coxal  fluid.  The  mean  haemo lymph  chloride  concentration 
before  feeding  is  1.00^  and  €fter  feeding  0.9^^  NaClj  that  of 
coxal  fluid  is  0.8Q&  NaCl.  These  values  are  similar  to  those 
determined  by  Bone  (1943 )• 

Morphology  of  coxal  organs.  The  flaskshaped  coxal  organs, 
which  elaborate  tlie  bulk  of  fluid,  consist  of  an  outer  filtration 
chamber  with  an  inner  tubule  system  leading  to  the  external  open¬ 
ing  and  of  a  small  organ  with  glandular  structure,  the  so-called 
accessory  gland.  The  filtration  chamber,  which  communicates  with 
the  tubules  of  only  one  point,  is  highly  folded  into  an  elaborate 
series  of  pockets  and  fingers  that  closely  invest  the  tubules; 


^Chiefly  from  Lees  (1946B).  See  other  remarks  in  section  on  life 
cycle.  It  should  also  be  mentioned,  for  practical  significance  in 
relation  to  disease,  that  Lees  found  that  0.  delanoei  acinus  and  0. 
parkeri  have  coxal  organs  differing  from  those  of  0.  moubata,  and 
that  in  these  species  coxal  fluid  is  liberated  only  after  cessation 
of  ingestion.  It  shoxild  also  be  noted  that  what  I^es  and  others 
have  called  '"coxal  gland'"  is  rather  a  coxal  organ  (Burgdorfer  1951) 
because  it  excretes  flviid  rather  than  secreting  fluid,  and  the 
filter  chamber  histologically  has  no  glandular  structure. 
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nvunerous  small  muscle  fibres  inserted  in  these  pockets  pass  out¬ 
wards  from  the  organ  to  attachments  on  the  body  wall.  The  histol¬ 
ogy  of  the  two  regions  is  entirely  different.  The  filtration 
membrane  is  only  one  or  two  microns  thick  and  its  cellular  origin 
is  much  obscured.  The  tubule  walls,  from  five  to  thirty  microns 
thick,  are  composed  of  cells  with  a  dense,  deeply-staining  cyto¬ 
plasm  and  are  richly  supplied  with  tracheae. 

Function.  The  production  of  coxal  fluid  is  under  muscular 
control.  It  is  believed  that  contraction  of  coxal  organ  muscles 
enlarges  the  filtration  chamber  and  sets  up  a  s\ifficient  pressure 
difference  across  the  membrane  to  initiate  filtration  into  the 
organ.  In  subsequent  passage  of  fluid  down  the  tubules,  threshold 
substances  such  as  chloride  are  reabsorbed.  That  the  coxal  fluid 
is  primarily  an  ultrafiltrate  of  the  haemolymph  is  suggested  by 
(a)  the  rapid  passage  of  dyes  and  even  haemoglobin  into  coxal  fluid 
^ter  injection  into  the  haemolymph,  and  (b)  the  very  high  rate  of 
flviid  liberation.  Serum  albumin  sometimes  passes  into  coxal  fluid 
after  injection,  but  casein  (and  normal  haemolymph  proteins)  are 
fully  retained  (Lees'  summary). 

Bon^  (1943 )  proposed  somewhat  different  explanations  concerning 
coxal  organ  function.  Lees  further  indicates  that  Patton  and  Evans' 
(1929)  opinions  regarding  the  fvinctions  of  the  coxal  organs  are  in¬ 
correct.  An  earlier  work  on  the  same  subject  is  that  of  von 
{(unssberg  (1911 ). 

The  small  accessory  coxal  glands  have  an  unknown  fvinction. 

Rapid  engorgement  in  argasid  ticks  is  allowed  by  passive  cuticular 
stretching.  In  ixodid  ticks  new  cuticle  is  produced  to  allow  for 
volume  of  intake  auid  engorgement  is  much  more  slowly  accomplished. 

When  specimens  of  0.  moubata  and  other  argasid  ticks  that 
possess  coxal  organs  ar^  warmed  or  irritated  they  exude  from  these 
organs  a  clear  fluid.  This  may  possibly  serve  in  part  as  a  defen¬ 
sive  mechanism  althovjgh  the  actual  reason  remains  to  be  determined. 
Coxal  organ  discharge  has  been  observed  and  reported,  highly  in¬ 
accurately,  by  Remy  (1922A,  and  for  Argas  reflexus,  1921  and  1922B), 
who  believed  the  exudate  to  be  haemolymph  containing  haeraocytes. 

Lees  (1946B)  has  shown  that  these  structures  are  acttially  small, 
globular  clusters  of  refractive  granules,  possibly  derived  from 
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partial  regression  of  the  salivary  glands  dioring  molting  or  from 
granule- bearing  cells  in  the  accessory  organs.  The  density  of 
these  granules  in  the  coxal  fluid  of  newly  molted  but  unfed  ticks 
is  much  greater  than  in  the  fltiid  of  engorged  ticks,  in  which  the 
granules  are  more  widely  dispersed  in  the  greater  amount  of  fluid, 

Spiracular  Itorphology  and  Function 

Argasid  spiracles  have  been  described  by  Robinson  and  Davidson 
(1913),  Cunliffe  (1921),  Mellanby  (1935)  and  Browning  (1954A).  The 
last  two  workers  paid  particular  attention  to  the  spiracular  struc¬ 
ture  and  function  of  0,  moubata. 

As  described  by  Mellanby,  the  spiracle  consists  externally  of 
a  semicircular  cribiform  plate  inserted  into  a  smooth  macula  of 
thickened  skin,  with  a  slit like  ostium  between  these.  The  thin 
external  layer  of  the  plate  is  supported  by  rodlike  pedicles.  The 
external  layer  was  stated  to  be  pierced  by  minute  pores  opening 
into  the  tracheal  atriirra,  v/hich  is  a  tube  connected  to  the  ostitcn. 
Musciilar  attachments  of  the  macula  allow  opening  and  closing  of 
the  ostium. 

If  it  were  true  that  the  external  layer  is  pierced  by  pores, 
it  would  appear  that  there  is  no  v/ay  for  the  tampan  to  close  off 
the  direct  connection  between  the  external  air  and  the  internal 
body  tracheae.  Since  tampans  show  remarkable  ability  to  withstand 
desiccation  in  the  laboratory  and  in  nature.  Browning  (1954A)  was 
led  to  investigate  the  spiracle  anew.  He  found  that  a  surface 
view  of  the  spiracular  plate  gives  the  impression  of  being  porous. 
On  examination  of  transverse  sections  these  '"pores'"  are  shown  to 
be  expanded  distal  junctures  of  branching  pillars  (pedicels) 
arising  from  a  basal,  underlying  layer  of  sclerotized  endocuticle. 
These  pillars  support  the  very  thin  outer  membrane,  which  is, 
however,  not  porous  but  continuous.  The  cavity  between  the  basal 
cuticle  and  outer  membrane  and  ramifying  between  the  pillars  is 
continuous  between  the  atrium  and  the  spiracle.  From  surface 
view  the  hard  maciilum  can  be  seen  between  the  inner  curves  of 
the  crescent  of  the  spiracular  plate.  The  macula  encloses  a 
slitlike  apertvire,  or  ostium,  connecting  the  atrium  of  the  trachea 
with  the  outside  air.  The  argasid  spiracular  plate  functions  to 
provide  a  pad  against  which  the  maciila  can  impinge  when  depressed 
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ORNITHODCROS  MOUBATA  SPIRACLE 
^After  Browning  (1954A)J7 


and  thus  to  form  a  very  efficient  seal  of  the  ostium,  a  necessary 
condition  for  animals  so  likely  to  be  exposed  to  desiccation. 

^It  is  of  interest  to  compare  Browning’s  study  with  that  of 
Arthur  (in  press)  on  the  spiracle  of  Ixodes  7* 

According  to  Mellanby  (1935 )>  the  physiological  reaction 
that  governs  the  opening  and  closing  of  the  spiracular  ostium  is 
similar  to  that  of  insects.  Browning  (1954B )  appears  to  accept 
this  conclusion.  The  physiology  of  spiracular  action  has  been 
discussed  under  Environmental  Adaptability  above. 

Haller’s  Organ 

The  structure  of  halier’s  organ  and  its  supposed  value  as 
a  phylogenetic  indicator  has  been  discussed  by  K.  W. Neumann 
(1943).  Schulze  (1941)  also  described  and  illustrated  halier’s 
organ,  which  functions  as  an  organ  of  smell.  Incidentally, 

Zumpt  (1949)  summarized  his  stiodies  on  the  systematic  importance 
of  this  structure  as  follows;  Research  up  to  now  indicates  that 
halier’s  organ  will  have  to  be  considered  in  the  future  as  having 
a  role  in  tick  systematics  and  should  not  be  overlooked. 

Abnormal  Development 

Dxrring  examination  of  about  eight  thousand  laboratory  reared 
specimens  of  0.  moubata,  Robinson  (1943A)  encountered  two  examples 
of  partial  twinning  of  the  posterior  area  in  a  third  instar  nymph 
and  in  a  fifth  instar  nymph  that  subsequently  molted  to  a  male 
and  female,  each  with  abnormalities  in  internal  anatomy.  These 
specimens  were  normally  fertile.  Another  peculiarly  humped  third 
instar  nymph  normally  molted  to  a  male  that  showed  suppression 
of  the  postanal  region.  This  male  failed  to  copulate  although 
the  genital  system  was  well  developed  and  the  sperm  normal.  Robin, 
son  (1944B)  also  noted  many  abnormalities  of  the  legs  during  handling 
of  about  ten  thousand  tampans,  liost  cases  were  deficiencies  due  to 
partial  regeneration  of  a  leg  damaged  in  a  previous  nyraphal  instar. 
Two  cases  of  supernumerary  segments  of  legs  were  also  observed  and 
illustrated.  In  the  same  batch  a  nymph  that  was  much  more  complete¬ 
ly  twinned  posteriorly  than  previous  examples  was  observed.  This 
specimen  molted  to  a  partially  twinned  female,  mated  normally, 
refused  to  feed,  and  deposited  a  small  egg  batch  (not  particularly 


-  176  _ 


unusual  for  unfed  females).  Some  of  these  eggs  developed  into 
normal  ticks  but  most  were  not  delivered  into  the  arms  of  gene's 
organ  and  therefore  did  not  hatch.  In  the  same  paper,  Robinson 
reviewed  reports  of  partial  twinning  in  other  tick  species.  Leg 
anomalies  have  been  reviewed  by  Carapana  (1947), 

Symbiotes 

Tissue  cells  of  many  normal  insects  and  ticks  harbor  living 
microorganisms  that  for  the  most  part  exert  no  harmful  effects 
on  these  cells.  In  fact,  some  of  them  may  be  distinctly  benefi¬ 
cial  to  the  hosts,  carrying  out  their  part  of  a  mutually  helpful 
relationship,  ^Steinhaus  (1947  )__7 

In  some  respects,  the  relationships  between  arachnids  and 
their  symbiotes  are  very  similar  to  those  between  insects  and 
theirs.  Among  noteworthy  differences,  however,  appear  to  be  the 
absence  of  raycetomes  in  ticks,  though  some  mites  have  these  struc¬ 
tures,  Furthermore,  most  tick  symbiotes  occur  in  the  malpighian 
tubules  and  in  the  ovaries  instead  of  in  the  alimentary  tract, 
though  this  may  not  be  true  for  certain  of  the  rickettsiae.  The 
two  families  of  ticks  are  similar  v/ith  respect  to  symbiotes;  in 
both  the  same  organs  are  associated  with  microorganisms.  They 
differ,  however,  in  the  manner  of  ovarial  infection,  /"Steinhaus 
(1947)_7 

Intracellular  clusters  of  large  masses  of  typical  rickettsiae 
were  discovered  in  salivary  gland  acini  of  0,  moubata  by  Hertig 
and  Wolbach  (1924).  Intracellular  symbiote's  were  not  found  in 
larvae  (?nymphs)  of  0,  moubata  by  Cowdry  (1925C, 19264,1927), 
though  they  were  denSnstr^ted  in  Argas  persicus  and  in  Otobius 
megnini ,  Other  extensive  reviews  of  symbiotes  in  ticks  are 
tbose  of  Mvidrow  (1932)  and  Jaschke  (1933), 

In  0,  moubata,  unlike  ixodid  ticks,  symbiotes,  probably  of 
a  bacterial  nature,  do  not  occur  in  the  anterior  ends  of  the 
malpighian  tubes  but  rather  in  about  ona-fifth  of  the  length 
of  the  tubes  just  posterior  of  the  anterior  ends.  In  this,  0, 
moubata  differs  from  A,  persicus,  in  which  Jaschke  observed  Tntra- 
cellular  symbiotes  in” masses  as  large  as  five  microns  in  diameter 
and  containing  as  many  as  forty  individual  organisms  each. 
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In  0.  moubata  and  other  argasids,  symbiotes  may  migrate  from 
the  malpighian  tubes  to  the  ovaries  and  developing  eggs,  thus 
differing  from  ixodids  in  which  they  directly  invade  the  first 
sex  cells  (Mudrow  1932).  This  worker  sought  the  explanation  of 
symbiotic  bacteria  in  the  realm  of  physiologic  relations  of  nu¬ 
trition.  (See  three  paragraphs  below). 

Argasid  symbiotes  do  not  appear  to  be  as  pleomorphic  as 
those  of  ixodids  and  are  usually  of  the  rod  or  coccus  type  though 
they  are  grouped  into  apparently  gelatinous  masses  or  colonies. 

Rows  or  chains  of  granules  or  filamentous  bundles  are  not  seen 
in  these  masses.  Tick  symbiotes  have  not  been  artificially  cul— 
tivated  although  Steinhaus  attempted  to  do  so  with  those  from 
Argas  persicus  by  utilizing  fluids  and  tissues  of  the  chick 
embryo.  /"Steinhaus  (1947)  7 

With  reference  to  the  "bactericidal  action"  in  the  guts  of 
insects  and  A.  persicus  and  0.  moubata  (Duncan  1926),  the  reader 
is  referred  to  subsequent  findings  in  the  following  series  of 
papers  on  work  done  with  A.  persicus;  Anigstein,  Whitney,  and 
I'iicks  (1950A,B),  Whitney ,”’Anigstein  and  Micks  (1950))  Micks, 
Whitney,  and  Anigstein  (1951).  The  intestinal  tract  of  blood- 
engorged  ticks  exhibited  significantly  higher  antibacterial  titer 
than  those  that  had  not  been  fed.  Study  of  animal  blood  itself 
revealed  erythrocytic  enzymatic  hydrolysates  showing  marked  in 
vitro  antibacterial  effect  over  a  relatively  wide  spectrum  oT” 
most  gram- positive  and  a  few  gram-negative  organisms.  The  active 
principle  of  the  hydrolysate  appears  to  be  a  peptide  amino  acid 
complex,  called  sanguinin,  which,  as  a  powerful  enzjTTiatic  inhibitor, 
represses  the  growth  of  several  organisms  including  streptococci, 
both  in  vitro  and  in  vivo. 

The  role  of  symbiotes  in  producing  growth- promoting  substances 
in  0.  moubata  (and  in  bedbxigs)  has  been  studied  briefly  by  De 
Meillon  and  6oldberg  (1947A,B).  Feeding  nymphal  and  adult  ticks 
on  thiamin-deficient  rats  resulted  in  ailmost  doubling  the  time 
necessary  for  completing  the  tampaui's  life  cycle,  increasing 
the  interval  between  blood  meals  and  molting,  and  an  additional 
molt  before  reaching  matxirity.  Normal  growth  and  reproduction, 
however,  follow  feeding  on  riboflavin-deficient  rats  (De  Meillon, 
Thorp,  and  Hardy  1947).  The  pxirpose  of  these  experiments,  fol- 
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lov;ing  work  by  Brecher  and  Wigglesworth  (1944)  on  the  blood-sucking 
hemipteron  Rhodinus  prolixus,  was  to  test  the  ability  of  symbiotes 
in  the  tick  to  produce  growth-promoting  vitamins  in  the  absence  of 
these  substances  in  host  blood.  Thiamin,  it  appears,  cannot  be 
manufacttired  by  symbiotes  under  these  conditions  but  riboflavin 
can  be  produced  in  sufficient  quantities  for  normal  development 
and  reproduction.  Incidentally,  it  was  noticed  that  the  severity 
of  host  skin  reaction  to  bites  of  _0.  moubata  is  greater  in  animals 
that  are  deficient  in  thiamin  tharTit  is  in  normal  rats.  In  the 
former,  an  extensive  hemorrhage  develops  at  the  site  of  each  bite 
(De  Meillon  and  Goldberg  1947A,B,  De  Meillon  1949). 

Laboratory  Rearing  Methods 

This  subject  has  been  discussed  in  more  or  less  detail  by  all 
students  of  the  life  cycle,  mentioned  above.  Methods  for  rearing 
0.  noubata,  care  of  hosts,  caging,  precautions,  host  diet  and 
handling,  etc.,  have  been  presented  by  Harvey  (1947). 

Artificial  Feeding 

A  capillary  tube  method  for  the  artificial  feeding  of  0. 
moubata  and  other  ticks  for  studies  of  disease  transmission  and 
physiology  has  been  developed  by  Chabavid  (1950A). 


Prevention  and  Control^ 

Prevention 

Travellers  in  infested  areas  should  be  cautious  especially 
in  choosing  sleeping  and  sitting  sites.  Indigenous  habitations 
whenever  possible  should  be  avoided  for  sleeping,  and  care  should 


^Although  it  is  not  the  policy  of  this  study  to  deal  with  control 
and  prevention  subjects  because  these  are  more  logically  included 
in  a  separate  report  now  being  prepared,  an  exception  is  made  in 
the  case  of  0.  moubata.  The  control  and  preventive  measures  re¬ 
quired  for  tHis  species  are  unique  among  African  ticks,  and  its 
biological  and  host  predilections  are  different  from  all  others. 
Ibreover,  it  is  possibly  the  only  medically  important  African 
tick  that  has  little  or  no  veterinary  importance. 
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be  taken  to  protect  one’s  self  froni  tampan  bites  in  rest  houses, 
barracks,  meeting  places,  and  sometimes  in  European  houses.  In 
Tanganyika,  Korstatt  (1914)  noted,  those  huts  that  were  exposed 
to  the  rain  were  free  of  ticks  while  others  in  places  rx)re  pro¬ 
tected  from  the  elements  harbored  tampans.  Morstatt  suggested 
camping  in  grassy  spots  some  distance  from  huts. 

Any  program  of  labor  introduction  from  an  infested  area  should 
include  an  initial  inspection  of  newcomers’  personal  effects,  bed¬ 
ding  rolls,  and  extra  clothes. 

Strict  sanitary  measures  are  of  proven  success  in  labor  camps. 
If  floor  and  walls  are  hard,  dry,  and  free  from  all  cracks  and  if 
dust  and  \innecessary  objects  that  might  provide  concealment  are 
removed,  the  tampan’s  hiding  places  may  be  kept  to  a  minimum. 
Frequent  inspection  of  personal  effects,  which  should  be  kept  in 
tightly  closed  boxes  or  cabinets,  or  hung  away  from  walls,  are 
of  proven  success.  Persons  living  in  barracks  should  be  v;arned 
to  report  the  presence  of  ticks.  Beds  must  be  provided  and  mos¬ 
quito  nets  may  be  necessary.  In  infested  buildings,  placing  of 
bedlegs  in  cans  of  kerosene  has  been  recommended  to  deter  hungry 
tampans . 

Special  tickproof  construction  of  military  huts  in  heavily 
infested  East  African  areas  has  been  recommended  (H^md  1945). 

The  base  is  a  six-inch  deep  bitumen  floor  (or  cheaper  hard— beaten 
tar  and  earth)  with  a  metal  strip  inserted  at  the  outer  edge  mid¬ 
way  through  its  thickness  and  projecting  three  inches  outwards 
to  prevent  ticks  from  reaching  the  floor  level  from  outside.  A 
second  strip,  about  one  foot  above  the  floor  level  and  extending 
both  inside  and  outside,  helps  to  confine  the  searching  area  for 
ticks  brought  in  on  clothes  and  gear.  Hynd  found  that  the  tampan 
climbs  upwards  only  when  it  is  not  able  to  burrow  into  the  ground. 
It  searches  for  hiding  places  in  wall  cracks  or  roofing  but  can¬ 
not  circumvent  horizontal  metal  strips  extending  outward  from 
walls . 


Jack  (1928,1933,1942)  suggested  that  pigsties  be  constructed 
of  smooth  concrete  that  is  easily  cleaned  sind  does  not  provide  a 
hiding  place  for  tampans. 
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A  valuable  account  of  building;  ■methods  to  elirainate  tampan 
infestation  has  recently  been  published  by  Annecke  and  Quin  (1952) 
and  Annecke  (1952),  Reinforced  concrete  buildinj^s,  vhich  replaced 
wattle  and  daub  huts  at  a  cost  of  L  13  per  person,  are  said  to 
have  reduced  deaths  from  relapsing  fever  on  a  large  South  African 
citrus  plantation  from  forty  to  a  single  case  annually.  Addi¬ 
tional  benefits  resulted  from  employees*  social  and  economic 
betterment.  These  buildings  were  constructed  by  casting  walls 
in  a  steel  framed  mold  and  raising  precast  concrete  roof  sections 
over  them.  Floors  were  made  from  a  vermiculite  and  cement  mixture. 
Acceptability  to  indigenous  labor,  ease  of  cleaning,  and  crack- 
proof  construction  were  important  considerations.  As  the  economic 
level  of  African  labor  rises,  such  prevention  methods  will  become 
normal  and  expected,  but  today  they  are  revolutionary. 

The  effect  of  domestic  animals  on  0,  moubata  populations  in 
houses  appears  to  be  moot.  Under  usual  conditions  it  seems  that 
domestic  animals  allowed  to  live  in  human  habitations  tend  to 
allow  an  increase  of  ticks  in  these  buildings.  An  exception  is 
cited  by  Walton  (1950A),  who  believes  that  in  areas  of  lugh  humi¬ 
dity  additional  moisture  provided  by  domestic  animals  in  huts  is 
enough  to  discourage  the  tampan.  Rooms  in  which  goats  are  kept 
in  humid  Kenya  hills  are  free  of  ticks  (Teesdale  1952). 

Inasmuch  as  chickens  often  are  said  to  be  a  favorite  nymphal 
host,  they  probably  should  be  excluded  from  buildings  except  pos¬ 
sibly  for  periodic  forays  to  feed  on  ticks  near  the  surface  of 
the  ground.  ICnowles  and  Terry  (1950)  reported  that  chickens  in 
Tanganyika  are  heavily  infested  with  nymphal  0.  moubata,  but 
Phipps  (1950)  found  no  significant  relation  between  the  presence 
of  ticks  and  fowls  in  the  same  area. 

Chemical  Control 

Gammexane  (Hexachlorocyclohexane,  3H)  or  benzene  hexachloride ) 
is  generally  considered  to  be  the  most  promising  chemical  for 
controlling  0,  moubata. 

Ticks  coming  in  contact  with  0.5  per  cent  dust  lose  co¬ 
ordination  after  five  or  six  hoiirs.  During  the  first  day  they 
lose  muchoT  their  body  weight  by  excessive  coxal  fluid  loss,  def¬ 
ecation  of  milky  fluid,  and  possibly  by  increased  integumental 
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permeability.  Their  color  darkens;  they  become  more  or  less  im¬ 
mobile  and  usually  die  in  a  little  over  a  week.  Those  that  live 
fail  to  produce  viable  eggs.  Application  of  0,5  per  cent  gamme- 
xane  dust  to  floors  and  lower  parts  of  walls  sprinkled  from  per¬ 
forated  cigarette  tins  at  the  rate  of  three  or  four  pounds  of 
dust  per  hiindred  square  feet  is  recommended,  but  frequent  checks 
should  be  made  where  reinfestation  is  liable  to  occur  (Jepson 
1947). 

Application  of  Jepson ‘s  findings  on  a  township  scale  in 
Tanganyika  was  described  in  detail  by  Knowles  and  Terry  (1950) 
using  '*G  dust'**  (D220  compound  one  part,  and  diatomite  four  parts). 
These  authors  found  that  although  total  eradication  is  probably 
impossible,  a  townshipwide  control  program  can  almost  eliminate 
relapsing  fever  in  a  fairly  static  population  and  is  much  cheaper 
than  hospital  treatment  of  the  disease.  Sampling  methods  and 
application  methods  were  also  stressed. 

Factors  to  be  considered  in  a  control  program  and  need  for 
further  research  were  discussed  by  Phipps  (1950)>  who  indicated 
the  necessity  of  using  tested  diluents  and  making  accurate  sur¬ 
veys  before  and  after  treatment,'  The  incidence  of  ticks  and  dis¬ 
ease  should  also  be  checked  before  large  scale  programs  are 
instituted  for,  in  Phipps*  opinion,  not  all  places  in  which  ticks 
abound  are  disease  foci. 

In  Annecke  and  Q,uin*s  (1952)  extensive  chemical  control 
program  on  a  heavily  infested  South  African  citrus  plantation, 
it  was  found  that  BH3  applied  as  a  spray  to  inner  walls  of  huts 
in  concentrations  of  300  mg,  gamma  isomer  (or  upwards)  per  square 
foot  (emulsion  of  YT%  BUS  with  1$}  gamma  isomer)  gave  effective 
control.  With  lesser  concentrations,  tick  populations  increased 
rapidly  after  seven  weeks.  Surviving  ticks  from  sprayed  huts 
deposited  considerably  fewer  eggs  than  normal  females. 

Nevertheless,  the  same  authors  report,  reintroductions  were 
so  frequent  that  the  authorities  finally  resolved  to  construct 
tickproof  habitations.  In  spite  of  comparatively  high  initial 
cost  in  comparison  with  daub  and  wattle  huts,  this  was  found  to 
be  the  only  realistic  approach  to  reducing  deaths  and  man  hours 
lost  to  relapsing  fever. 
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Subsequently,  Annecke  (1952)  reported  that  all  huts  treated 
with  600  mg.  gamma  isomer  per  square  foot  BHl  remained  free  of  0. 
moubata  for  at  least  27  months.  When  300  mg.  per  square  foot  ” 
were  used,  huts  remained  free  of  ticks  for  twelve  months. 

The  small  amoxants  of  BH3  used  in  malaria  control  programs, 

25  to  thirty  mg.  gamma  isomer  per  square  foot  BHl  wettable  powder, 
applied  twice  three  months  apart,  has  little  effect  on  0.  moubata, 
but  Annecke  (loc.  cit.)  believes  the  cvtmvilative  effect  may  reduce 
or  destroy  the  tick. 

The  above  remark  immediately  suggests  the  potentiality  of 
tampan  resistance  to  chemicals.  So  far  as  known,  none  has  yet 
been  demonstrated. 

A  control  program  in  Fort  Jameson  township  of  Northern  Rhode¬ 
sia  has  recently  been  reported  by  Holmes  (1953).  Heavy  spraying 
with  a  five  percent  BHC  solution  resulted  in  general  diminution 
of  the  tick  population  but  did  not  result  in  its  elimination. 

It  was  foxxnd  that  the  most  economical  form  for  achieving  a  hvindred 
percent  kill  was  five  percent  BHC  powder  mixed  with  95^  (by  weight) 
sawdust  diluent,  or  with  chaff  left  from  pounding  corn.  To  obtain 
a  sackful  of  this  mixture,  a  container  holding  6^  pounds  of  forty 
percent  BHC  cattle  dip  wettable  powder  was  mixed  with  fifty  pounds 
of  sawdust.  This  mixtxore  was  then  laid  as  a  four  inch  wide  bar¬ 
rier,  thick  enough  to  insure  that  ticks  must  come  in  contact  with 
it  when  passing,  at  the  base  of  all  inside  walls  of  the  house. 

The  barrier  was  maintained  for  three  weeks  emd  frequently  inspected, 
especially  where  it  passed  door  openings,  to  insure  that  it  was 
not  scattered.  This  time  period  should  reach  all  nymphs  hatching 
from  eggs  laid  before  the  chemical  is  applied  (more  or  less  ex¬ 
ceptionally  a  somewhat  longer  hatching  period  may  be  involved, 
but  for  practical  purposes  this  time  is  probably  usually  effective  - 
HH).  Elimination  of  tampans  was  obtained  by  this  method,  but  re¬ 
infestation  occurred  within  a  year  to  a  year  and  a  half.  Fleas, 
Congo  floor  maggots,  and  bedbugs  were  also  killed.  In  the  fol¬ 
lowing  year,  the  nxamber  of  cases  of  relapsing  fever  from  treated 
houses  was  considerably  reduced.  The  cost  of  this  program  was  so 
low  that  other  authorities  commenced  similar  control  programs. 
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A  control  program  using  0*5  percent  gammexane  powder  03»O34) 
•was  undertaken  in  houses  in  humid  Kenya  hills  (Teesdale  1952). 
Reapplications  had  to  be  made  every  month  or  two  to  control  nymphs 
that  had  hatched  from  eggs,  the  latter  being  resistant  to  the 
chemical.  Killing  effects  diminished  in  treated  huts  fifty  days 
after  application.  The  low  cost  of  gammexane  was  said  to  allow 
its  purchase  and  use  by  Africans. 

Although  nx)St  recent  workers  favor  BH3  dusts  over  spray  so¬ 
lutions,  Anderson  (1947)  reported  good  control  in  Somaliland  coffee 
houses  with  a  three  percent  solution  of  gammexane  in  diesoline. 

“666  spray**  (crude  benzene  hexachloride ,  12^  gamma  isomer)  at  a 
dosage  of  1,250  mgm.  per  square  foot  of  soil  was  recommended  by 
Hocking  (1946),  who  found  DDT  at  the  same  dosage  less  effective. 

On  the  basis  of  experiments  in  two  localities  in  Kenya,  Heisch 
and  Furlong  (1954)  recommend  a  spray  of  gammexane  wettable  powder 
P.52O  rather  than  gammexane  insect  powder  for  tampan  control. 

Investigators  have  reported  that  DDT  is  of  less  effective¬ 
ness  than  gammexane  in  controlling  tampans.  Among  these,  Jepson 
(1947)  found  that  five  percent  DDT  dust  is  slower  and  less  ef¬ 
fective  than  gammexane,  although  after  about  three  weeks  a  mor¬ 
tality  of  fifty  percent  to  eighty  percent  obtained.  Holmes  (1953) 
edso  indicated  that  gammexane  provides  a  more  complete  and  rapid 
kill  than  DDT.  Annecke  and  Quin  (1952)  considered  that  various 
types  of  DDT  applications  lacked  sufficient  residual  effect  to 
be  considered  useful. 

The  inefficacy  of  many  chemicals  for  killing  0.  moubata  and 
the  usefulness  of  gammexane  and  of  E6O5F  (diethyl— p_nitrophenyl— 
mono-thio- phosphate)  for  this  purpose  were  reported  by  Enigk  (1948). 
Belgian  tests  with  three  preparations  of  the  gamma  isomer  have 
been  reported  by  Pierquin  (1950)«  Sprays  of  '"Cyclotox"''  contain¬ 
ing  a  large  proportion  of  the  gamma  isomer  killed  about  half  the 
ticks  in  eight  to  ten  days  when  applied  in  Belgian  Congo  huts. 

In  the  laboratory,  where  the  ticks  could  be  kept  in  closer  contact 
with  the  chemical,  all  died  after  varying  lengths  of  time  with 
different  concentrations  and  preparations  (Himpe  and  Pierqviin 
1951).  The  authors  conclude  that  spraying  a  volatile  substance 
on  soil  is  of  less  value  than  mixing  it  with  soil. 
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The  possibility  of  controlling  0.  moubata  by  feeding  hosts 
on  certain  chemicals  was  explored  by”De  Meillon  (1946).  Fifty 
mgm.  of  pure  gamma  isomer  of  gammexane  were  mixed  with  agar  and 
water  and  fed  to  rabbits  four  or  five  times.  The  ticks  fed  only 
briefly  and  showed  either  incoordination  or  death  afterwards. 

The  domesticated  tampan *s  predilection  for  human  blood  obviously 
limits  the  application  of  this  interesting  approach. 

0.  moubata  is  al^o  susceptible  to  arsenic  conqxjunds  in  the 
blood^of  animals.  Injections  of  neoarsphenamine  have  been  used 
in  rabbits  for  this  purpose  (De  Meillon,  Thorp,  and  Hardy  1948). 

The  failure  of  2;3  dimercaptopropanal  (British  anti-lewisite) 
to  alter  the  toxicity  of  neoarsphenamine  was  described  by  Thorp, 

De  Meillon,  and  Hardy  (1948). 

In  testing  insect  and  tick  mortality  when  exposed  to  dry 
insecticidal  film,  Busvine  and  Barnes  (1948)  fo\ind  that  0.  moubata 
nymphs  are  resistant  to  DDT  but  susceptible  to  gammexane*” and 
pyrethrins.  Busvine  and  Nash  (1953)  also  determined  that  films 
of  oil  solutions  are  better  than  dry  films  for  testing  Insecticides 
because  they  give  a  sharper  dose/kill  relation. 

The  value  of  certain  derivatives  of  phenol  and  naphthalene 
as  soil— fTimigants  in  hut  floors  has  been  suggested  (Robinson 
1944A). 

Derris  powder  failed  to  affect  nymphal  0.  moubata  in  Russian 
laboratory  tests  (Mironov,  Nabokov,  and  Kachalova  1946).  Pyrethrura 
sprays  and  dusts  are  highly  toxic  (Robinson  1942C ,D,1943B,1944B) 
but  field  tests  have  not  been  undertaken,  probably  due  to  high 
cost  of  pyrethrum  and  effectiveness  of  cheaj)er  BIC. 

Sulfur  dioxide  or  cyanide  fumigation  has  little  effect  on 
0.  moubata,  and  sprays  of  kerosene  and  formalin  are  not  success- 
7ul  (Hopkins  and  Chorley  1940).  A  spray  consisting  of  30  cc. 
turpentine,  50  cc.  twenty-five  percent  alcohol,  5  cc.  kerosene 
and  a  little  white  soap  was  STiggested  by  these  authors,  though 
it  is  expensive  and  troublesome  to  prepare.  Their  best  re¬ 
commendation  was  a  coarse,  roughly  filtered  spray  consisting 
of  1^  poxinds  of  paradichlorobenzene  in  one  gallon  of  kerosene 
applied  vuider  high  pressure  at  the  rate  of  twelve  to  fourteen 
gallons  per  two  thousand  square  feet  of  surface  (also  reported 
by  Hargreaves  1936). 
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The  ovicidal  value  of  concentrated  vapors  of  chloroform,  suL- 
furous  acid,  ammonium  sulfide,  ethel  dixanthogen,  BHC.  formalin, 
and  phenol  has  been  reported  fenigk  and  Grittner  1953). 

A  report  of  the  resistance  of  0.  moubata  to  various  sheep  dips 
(Blacklock  1912)  is  of  little  contemporary  interest. 

Disinfection  of  Personal  Effects 

Blankets,  bedding,  and  clothing  may  be  disinfected  by  ex^ 
posure  in  a  tight  container  to  a  temperature  of  82°C,  for  half 
an  hour  (Hopkins  and  Chorley  1940). 

Burning 

In  a  carefully  conducted  experiment,  Garnham  (1926)  found, 
contrary  to  certain  textbook  statements,  that  burning  of  African 
huts  infested  with  0.  moubata  is  an  effective  means  of  killing 
these  ticks.  He  st^gested  pulling  down  the  straw  roofing  and 
piling  it  inside  mud  hut  walls  for  burning.  This  may  be  the 
only  means  of  control  where  the  indigenous  population  does  not 
work  for  pecuniary  gain.  Otherwise  burning  is  uneconomical  un¬ 
less  the  situation  is  serious.  More  permanent  housing,  in  which 
infestation  may  be  controlled  or  better  still  prevented,  shovild 
be  substituted  whenever  possible.  Burning  infested  buildings  has 
long  been  the  indicated  control  method  in  many  parts  of  Africa. 
Flame  throwers  are  sometimes  used  to  good  effect  where  ticks  are 
lodged  in  shallow  cracks  in  buildings  that  withstand  fire.  Jack 
(1931)  obtained  control  against  tampans  in  nine-inch  walls  of 
pigsties  by  burning  brushwood  on  both  sides  of  them.  Burning 
against  only  one  side  and  spraying  with  a  ten  percent  emulsion 
of  paraffin  (i.e.  kerosene)  had  failed. 

Hand-picking 

A  reward  of  sixpence  for  every  twenty  ticks  collected  on  a 
South  African  farm  yielded  73,000  ticks  oneyear  and  over  half  a 
million  in  several  years.  Laborers  placed  a  thin  layer  of  drift 
manure  along  the  inside  walls  of  their  huts  and  there  collected 
the  ticks  as  they  cajne  to  hide.  Small  holes  diig  inside  and  out¬ 
side  the  doors  and  filled  with  drift  manure  were  also  found  to 
be  favorite  hiding  places  (Annecke  and  Quin  1952). 
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DISEASE  RELATIONS 


Man  (in  nature ) 

0,  moubata  is  the  only  known  tick  vector  of  African  tick-borne 
relapsing  fever  (Borrelia  duttonii)  of  East,  Central,  and  South 
Africa,  A  few  cases  of  this  disease  have  been  reported  from  Equeu 
toria  Province  in  the  Sudan,  No  evidence  supports  certain  pub¬ 
lished  maps  showing  known  extensive  distribution  of  tick-borne 
relapsing  fever  in  many  areas  of  the  Svidan,  It  should  be  noted 
that  populations  of  this  tick  from  burrows  of  wild  animals  have 
not  been  found  infested  with  spirochetes. 

It  is  claimed  that  some  specimens  naturally  infected  with 
rickettsia,  Coxiella  burnetii,  the  causative  organism  of  Q  fever, 
have  been  found  in  RuandsuUrundi ,  and  that  in  Kivu  others  have 
been  taken  infected  with  an  organism  referred  to  as  “Bashi  virus- 
rickettsia'®. 

The  etiologic  agent  of  food  poisoning.  Salmonella  enteritidis, 
has  been  recovered  from  this  tick  in  Africa, 

0,  moubata  has  not  actually  been  found  Infected  in  nature  with 
the  pathogenic  organisms  of  any  other  human  disease,  but  experi¬ 
mental  data  strongly  indicate  further  research  in  this  respect. 

Tampan  bites  may  cause  considerable  irritation.  Circumstan¬ 
tial  evidence  suggests  that  persons  long  victimized  by  bites  of 
this  tick  may  develop  an  immunity  to  them. 

Fowls 

0,  moubata  is  an  experimental  vector  of  fowl  spirochetosis 
(Borrelia  anserina).  It  is  of  negligible  importance  in  transmission 
of  Salmonella  bacteria  and  of  Aegyptianella  pullorum  (a  protozoein). 
The  bacterium  that  causes  avian  cholera  ^^stevtrella  avicida)  sur¬ 
vives  only  a  few  days  in  0,  moubata. 
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Experimental  Disease  Relations 


Viruses  and  Rickettsiae 

The  use  of  0.  moubata  and  other  Ornithodoros  species  for  trans¬ 
porting  a  nxEnber” of  pathogenic  organisms  for  experimental  purposes 
has  been  sixggested. 

This  species  is  easily  infected  with  Q  fever  (Coxiella  burnetii) 
and  is  capable  of  transmitting  the  organism  by  its  bite «  A  diagnos¬ 
tic  test  for  Q  fever,  using  0.  moubata  for  feeding  on  a  suspected 
host,  has  been  developed.  ”” 

Rickettsia  prowazekil ,  the  causative  organism  of  classical 
typhus,  and  R.  typhi,  that  of  murine  typhus,  develop  in  0.  moubata. 
The  former  rTckettsia  can  be  transmitted  transovarially  and  the 
latter  can  be  found  in  eggs  and  coxal  fluid  of  infected  ticks. 

No  multiplication  of  R.  tsutsugamushi ,  the  causative  organism  of 
scrub  typhus,  occurs  Tn  0.  moubata ;  the  tick  is  therefore  not  a 
likely  vector  of  this  unusually  host-specific  rickettsia. 

0.  moubata  maintains  Infection  with  the  virus  of  Russian 
spring- summer  (Feir  Eastern)  encephalitis.  It  has  also  been  shown 
that  these  ticks  can  be  infected  with  western  equine  encephalitis 
virus.  The  virus  causing  murine  poliomyelitis  (strain  Columbia 
SK)  is  destroyed  or  inaotivated  in  blood  ingested  by  the  tampan. 
Yellow  fever  is  not  transmissible  by  this  tick.  A  Congo  rickett¬ 
sia  of  the  boutonneuse  fever  type  (boutonnevoc-pourpre )  remains 
virulent  in  ticks  fed  on  infected  guinea  pigs  for  two  months  but 
not  for  six  months. 


Bacteria 

Tularemia  (Bacterium  tularense)  is  transmitted  by  the  bite 
of  0.  moubata  and  is  also  transovarially  transmitted  to  progeny. 
Bacillus  anibraciS)  the  causative  organism  of  anthrax,  is  not 
transmissible  and  apparently  kills  the  ticks,  although  it  does 
remain  virulent  in  the  tick’s  body  long  after  death.  The  etiologic 
agent  of  food  poisoning.  Salmonella  enteritidls ,  has  been  recovered 
from  this  tick  in  Africa. 
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Spirochetes  of  Relapsing  Fever 


0.  moubata  is  capable  of  harboring  and  transmitting  other 
BorreTia  species  besides  B,  duttonii.  This  is  of  considerable 
interest  since  in  other  parts  o^  the  world  many  species  of 
Borrelia  are  host-specific  and  tick  hosts  are  spirochete-specific. 

Spirochetes  Other  Than  Relapsing  Fever 

Weil*s  disease  (Leptospira  icterohaemorrhagiae )  survives  for 
about  forty  days  in  living  0.  moubata,  remains  virulent  in  the 
body  long  after  the  tick*s  Heath,  and  can  be  transmitted  when 
infected  ticks  bite. 


Filar iae 

Filariae  may  develop  in  the  body  cavity  of  0,  moubata  but 
transmission  appears  to  be  unlikely.  ~ 

Trypanosomes 

Virulent  trypanosomes  may  remain  in  the  tick’s  gut  for  as 
long  as  five  years,  but  transmission  is  apparently  impossible 
and  transovarial  infection  does  not  occur. 

Toxoplasmosis 

It  appears  that  Toxoplasma  gondii  cannot  be  transmitted  by 
0,  moubata  although  the  organism  survives  in  the  tick  for  almost 
two  weeks  after  artificial  inoculation. 

Tropical  Ulcer 

The  suggestion  has  been  made  that  tick  bites,  such  as  those 
of  0,  moubata,  may  be  initially  responsible  for  tropical  ulcer. 


IDENTIFICATION 

0,  moubata  might  be  confused  only  with  0,  savignyi  in  the 
African  fa\ma.  However,  since  0,  moubata  lacks  eyes,  which  in 
0,  savignyi  are  present  as  two  "^irs  of  small,  round,  equal  sized, 
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shiny  black  spots  in  the  lateral  groove,  one  pair  above  coxa  I 
and  one  pair  between  coxae  III  and  IV,  there  should  be  no  real 
difficiilty  in  distinguishing  the  species.  Tarsal  differences 
mentioned  in  Nuttall  et  ^  (1908)  axe  too  variable  for  applica¬ 
tion,  Advdts  average  about  8,0  mm,  long  by  6,0  ram,  or  7,0  mm, 
wide,  although  freshly  engorged  females  may  reach  11,0  ram,  in 
length,  0,  savignyi  is  usually  somewhat  larger,  averaging  about 
11,0  mm,  Tong,  The  mammillated  integument,  conspicuous  tarsal 
dorsal  protuberances,  and  absence  of  cheeks  easily  distinguish 
both  0,  moubata  and  0,  savignyi  from  all  other  African  species, 
Males*”are  often  a  little  smaller  than  females  and  their  genital 
apertiare  is  a  short,  rounded  opening  as  compared  with  the  broad 
slit  of  the  female.  Nymphs  have  no  genital  aperture,  but  in 
larger  instars  a  small  roiond  depression  is  present  in  its  place. 

In  a  study  of  the  sextial  differences  in  this  species,  Nuttall 
(in  Cunliffe  1921)  has  shown  that  the  average  male  is  smaller  than 
the  average  female ,  though  extremes  overlap,  and  that  the  same  is 
true  for  the  size  of  the  genital  aperture  of  the  two  sexes. 

An  estimate  of  the  stage  of  development  of  immature  stages 
can  be  made  on  the  basis  of  differences  in  mouthparts,  legs,  and 
spiracles  (CTxnliffe  1921), 
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QRNITHODCROS  (CFJJITHODCROS)  SAVIGNYI  (Audoiain,  1827). 

(Figures  8  to  12) 

THE  EYED  TAMPAN* 


DISTRIBUTION  IN  THE  SUDAN 

Central  and  northern  Provinces  (King  1908,1911,1926). 

Localities  reported  in  literature  and  from  which  I  have  seen 
specimens  are; 

Darfur;  15  miles  northwest  of  Fasher  (SGC).  Nyala  (horse; 
SVS).  RoTiocality  (Bl^). 

Kbrdofan;  El  Obeid  (camel  yard;  SGC,  SVS).  “Several  local- 
ities*"  (King  1911,  Balfour  1911E). 

Blue  Nile;  Wad  Medani  (camel  yard;  SGC,  HH).  Wad  Raiya  and 

Kostrisscx  ■" 

Kassala;  Karora  and  Goz  Rageb  (on  hviman;  SGC ).  Khor  Mashi 
hills  south  of  Tokar,  Bir  Qiii  Tiri  (tinder  tamarisk  tree  near  well; 
SGC). 


Khartoum;  Khartoum  (cattle  quarantine  station;  HH).  Khartoum, 
Shambat  (H.  W.  Bedford  1939).  “Oasis  near  Khartoum"  (King  1911, 
Balfour  1911E). 

Northern;  Dongola  (Dfinltz  1906).  Wadi  Haifa  and  Abu  Hamed 
(camel  yards;  HH). 


DISTRIBUTION 

0.  savignyi  is  distributed  locally  through  arid  parts  of  North, 
East,~and  South  Africa,  the  Near  East,  India,  and  Ceylon.  The  Near 


*In  South  Africa,  called  "The  Sand  Tampan'"  (Theiler  1952A,B). 
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or  lilddle  East  probably  was  its  original  home.  Transportation  by 
caravans,  lack  of  field  search  and  of  literatvire  reports,  and  con¬ 
fused  identification  in  Africa  have  combined  to  provide  a  still 
imcertain  picture  of  this  tampan’s  actual  distribution  within  the 
noted  range. 

Dxiring  Neumann’s  time  0.  savignyi  was  frequently  confused  with 
0.  moubata  and  acceptance  oT  many  early  records  and  of  some  even 
^re  recent  reports  is  questionable.  These  two  species  never  occur 
in  the  same  ecological  niches.  They  are  close  neighbors  in  some 
areas,  as  Somaliland,  where  0.  moubata  inhabits  huts  next  to  trees 
xonder  which  0.  savignyi  hides. 

Brumpt  (1936)  summarized  the  Icnown  geographical  distribution 
and  medical  relations  of  0.  savignyi.  He  noted  especially  that 
even  though  this  tampan  is  frequently  found  along  remote  camel 
trails,  it  is  not  known  from  I-brocco  in  spite  of  considerable 
search  for  it  there. 

Brumpt  (loc.  cit. )  also  considered  it  surprising  that  0. 
savignyi  has  not  been  carried  to  Madagascar  but  that  0.  mouBata 
is  common  in  some  areas  of  that  island.  Once  the  very  different 
biology  of  these  two  species  is  \inderstood,  a  reasonable  explana¬ 
tion  for  this  distribution  pattern  may  be  offered. 

0.  moubata  is  a  highly  domesticated  parasite  that  inhabits 
man’s^dwellings  and  frequently  hides  among  his  personal  effects. 

It  was  probably  transported  from  Africa  to  nearby  !ladagascar 
among  gear  in  seagoing  vessels.  This  tick  has  not  been  able  to 
survive  elsewhere  outside  of  tropical  and  southern  Africa,  where 
it  is  endemic. 

0.  savignyi,  on  the  other  hand,  appears  to  have  erratically 
invaded  Africa  from  the  East.  It  prefers  more  arid  outdoor  condi¬ 
tions  than  are  found  in  most  parts  of  Madagascar,  and  part  of 
its  spread  probably  has  been  by  camels,  which  are  not  used  in 
Madagascar.  In  southern  Africa,  the  range  of  0.  savignyi  appears 
to  be  related  to  environment  and  wild  animals  rather  than  to  the 
comparative  recent  introduction  of  camels,  movements  of  domestic 
stock,  or  treks  of  hunters  (Theiler,  xinpublished ).  In  African 
regions  where  0.  savignyi  does  occur,  populations  are  often  spotty. 
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even  in  areas  that  appear  favorable.  This  tampan’s  predilection 
for  resting  outdoors  in  the  soil  probably  more  closely  confines 
its  apread  to  overland  routes  than  does  0.  rooubata’s  propensity 
for  hiding  in  goods  or  personal  effects. 

HCRTH  AFRICA;  EGYPT  (Savigny  1826.  Audouin  1827.  Koch 
1875.  Brumpt  19()Sk,  Neumann  1911.  Yakoub  1945.  Halawani  1946. 
Davis  1947.  Taylor  and  Hurlbut  1953.  Hoogstraal  1954A.  Davis 
and  Hoogstraal  1954.  Theiler  and  Hoogstraal  1955.  Taylor  et 
al  1955.  Hurlbut  1956.  Taylor,  Work,  Hxirlbut,  and  Rizk  1936). 
UbYA  (Franchini  1927,1929A,E,1932B,1933A,B,C  ,D,1934B,1935A,B,C  , 
1937,19320.  Zavattari  1930,1932,1933,1934.  Tonelli-Rondelli 
1930B,1932A,B,D,1935.  Gaspare  1933,1934.  Garibaldi  1935.  Theiler 
and  Hoogstraal  1955).  TUl'IISIA,  inclviding  lie  de  Djerba  (Weiss 
1911B,1912.  GallL-Valerio  1911A.  Nicolle,  Blaizot,  and  Conseil 
1912,1913A,B.  Absence  in  oases:  Langeron  1921.  Nicolle  and 
Anderson  1927.  Colas-Belcour  1928, 1929A,C  ,1930,1931).  ALGERIA 
(Chalon  1923.  Catanei  1929).  ^Apparently  absent  in  Itorocco 
(Brumpt  1936  )_.7 

WEST  AFRICA:  NIGERIA  (Northern  Province  only:  Simpson  1912A. 
Alcock  l9l5.  Leeson  1953 ).  FREI^CH  WEST  AFRICA  (Brumpt  1936. 

Kone  1949.  Rousselot  1951  >19538).  ^Absent  in  Gold  Coast: 
Selwyn-Clark,  Xe  Fanu,  and  Ingram  (1923)  and  Corson  and  Ingram 
(1923).  Absent  in  Liberia:  Bequaert  (1930A).7 

^"central  AFRICA:  No  substantiated  records.  Not  known  from 
Belgian  Congo,  but  should  be  searched  for  there  (Bequaert  1930A, 
1931).  0.  savignyi  caecus  listed  by  Schwetz  (192X )  is  a  synonym 

of  0.  moubata.  Leeson  (1953)  lists  0.  savignyi ,  probably  after 
Nutt all  ei  al  (1908)  or  Howard  (19087  but  these  records  are  most 
likely  repeTitions  of  early  misidentifications.J7 

EAST  AFRICA:  SUDAl^  (Not  Koch  1875  or  Neumann  1896,  "'Upper 
Nubia,'*  cf.  Eritrea.  Donitz  1906.  Brumpt  1908A.  King  1908,1911, 
1926.  Neumann  1911.  Balfour  1911E,1912.  Brumpt  1936.  Kirk 
19328,1939.  H.  W.  Bedford  1939.  Hoogstraal  1954B.  Theiler  and 
Hoogstraal  1955). 

ETHIOPIA  (Nuttall  et  ^  1908.  Neumann  1911,1922.  Wenyon 
1926.  Bruns  1937  statements  questionable).  ERITREA  (Koch  1875 
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and  Neximann  1896  from  River  Anseba,  '*Upper  Nubia'®,  Franchini  1929D, 
E,  Tonelli-Rondelli  1930A,  Niro  1935.  Stella  1938A,1939A,1940). 
FRENCH  SOIIALIUU®  (Neumann  1922.  Brumpt  1936.  Stella  1938A,1939A, 
1940).  BRITISH  SOMALILAND  (Pocock  1900.  Drake-Brockraan  1913A,B, 
1914>1915A,B,1920,  biology  and  medical  implications  in  part  mixed 
with  0,  moubata.  Neumann  1922.  Stella  1938A,1939A,1940,  Ander¬ 
son  1^47.  rieisch  1950A.  Falcone  1952,  erroneous  disease  rela¬ 
tions).  ITALIAN  SOMALILAND  (Brvimpt  1908B,  Lees  1914.  Paoli 
1916.  Franchini  1925,1927,19290 ,E, 1934.  Tonelli-Rondelli  1930A, 
1931.  Mattel  1933.  Niro  1935.  Massa  1936A,B,  medical  implica¬ 
tions  questionable,  Moise  1938,1950.  Stella  1938A,1939A,1940. 
Lipparoni  1951^954.  Giordano  1953). 

KENYA  (The  0.  savignyi  of  Karsch  1878  refers  to  0.  moubata. 
DBnitz  1906.  Neave  1912.  Neumann  1912,  Anderson  1924A,B, 

Mackie  1927.  Brassey-Edwards  1932.  Lewis  1931A,C ,1939A,  Heisch 
1937,1951A.  VJalton  1951).  UGA^roA  (Bruce  £t  ^  1911.  Neave  1912. 
Mettam  1932). 

^?TAI'3GAI'IYIKA:  ?As  0.  morbillosus:  Gerstacker  (1873). 

Neumann  (1901,19070  ,1910B"71911).  Howard  (1908)  ?quoting  Neumann. 
Absent  in  Bukoba;  I-brstatt  (1914),  The  presence  of  this  tick 
in  Tanganyika  remains  questionable.  7 

SOUTHERN  AFRIOA;  Neumann  (1896)  listed  specimens 

from  Landana  that  Bequaert  (193QA)  quite  logicedly  believes  were 
0.  moubata.  Subsequent  statements  (Santos  Dias  19500)  are  merely 
a  repetition  of  Neumann  and  disease  relations  are  incorrect. 
“RHCDESIA" :  Report  of  Lounsbiiry  (19OOC),  obviously  referring  to 
0.  moubata,  quoted  by  other  authors.  No  subsequent  reports  of  0. 
^savignyi.  ?M(E.AMBIQUE:  Nevimann  (1896)  ?should  be  0,  moubata.  ” 
Loixnsbury  (I9OOC )  should  be  0,  moubata.  Theiler  (1^43B)  states 
0.  savignyi  doubtfully  recorded  bvtt  possibly  present.  Santos 
Dias  (1953B)  evidence  not  presented.  Mozambique  records  are 
considered  incorrect  by  Theiler  and  Robinson  (1954 )._7 

NYASALAI®  (Wilson  1950B).  BECHUANALAND  (Bedford  1926,1927, 
1932B,1934.  Theiler  and  Robinson  1954).  SOUTHWEST  AFRICA  (Lovins- 
bury  I9OX,  possibly  referring  to  0,  moubata.  As  0,  pavimentosus ; 
Neumann  1901,1911.  Donitz  1907C,l5l08.  Howard  19'58,  Tromms^ori’f 
1914.  Bedford  1926, 1927, 1932B,1934.  As  0.  moubata;  I^nnig  1949. 
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Leeson  1953.  Theiler  and  Robinson  1954.  Theiler  and  Hoogstraal 
1955).  UNION  OF  SOOTH  AFRICA /"Lotinsbury  1899C.1900B,C  (conf\ised 
with  0.  moubata),  1903B,1904A.  Howard  1908,  Donitz  191(®.  Bed¬ 
ford  1926,1^^6,1927, 1932B,1934.  Alexander  1931.  Bedford  and 
Graf  1934,1939.  R.  du  Toit  1942B,C,1947A,B.  Theiler  and  Robin¬ 
son  1954.  Theiler  and  Hoogstraal  1955.7 

NEAR  EAST;  ADM  (Nuttall  et  al  1908.  Patton  and  Gragg  1913. 
Cvinliffe  1922,  Hoogstraal  ms.TT  “TmM  (Mount  1953.  Hoogstraal, 
ms.).  PALESTINE  (Theodor  1932.  Smith  1936  quoted  by  Brumpt  1936. 
Bodenheimer  1937).  IRAQ  (Leeson  1953). 

Mmg.E  Ei^;  INDIA  (Christophers  1906,  Neumann  1911.  Patton 
and  Gragg  1^13.  Donovan  1913.  Fletcher  1916,  Cross  and  Patel 
1922.  Rao  and  Ayyar  1931.  Sen  1938.  Sharif  193S.  Kapur  1940, 
Joshi  1943).  CEXLON  (Nuttall  et  ^  1908.  Brumpt  1936.  Crax^ford 
1937.  Chow,  Thevasagayam,  and"T!harumarajah  1954). 


HOSTS 

Camels  are  most  frequently  mentioned  eis  hosts.  0.  savignyi 
appears  to  be  present  in  most  areas  iW  which  dromed^ies  are  used. 
Fowls  are  sometimes  attacked  and  all  domestic  animals  may  serve 
as  hosts  (Lounsbury  1900B).  For  Instance,  this  tan^jan  is  common 
in  cattle  yards  at  Mawar,  India  (joshi  1943)  and  under  trees 
where  mules  are  tethered  in  Somaliland  (Lipparoni  1951).  Human 
beings  are  frequently  bitten,  especially  when  they  sleep  in 
camel  yards  or  sit  vuider  trees  commonly  used  by  domestic  animals 
for  shade.  Any  laboratory  animal  may  serve  as  a  host.  Dogs  are 
satisfactory  laboratory  hosts  (Lounsbuiy  1904A). 

Game  animals  are  said  to  be  attacked,  but  evidence  is  scant. 
The  rhinoceros,  lion,  and  buffalo  may  serve  as  hosts  in  Kenya 
according  to  Walton  (1951).  Neumann  (1912)  reported  numeroxis 
specimens  from  a  Kenya  locality  where  a  giraffe  had  been  standijag. 


BIOLOGY 


Eggs  of  0.  savignyi  are  deposited  in  sandy  soil  where  adults 
hide.  Individual  females,  observed  by  Cvinliffe  (1922)  at  30°C., 
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laid  from  100  to  417  eggs,  avere^ing  219.  Other  individuals  that 
had  fed  four  times  laid  five  egg  batches  totalling  about  900  eggs 
over  a  thirteen  month  period  (Patton  and  Gragg  1913).  The  embryonic 
development,  described  by  Christophers  (1906 J,  is  essentially  liTfft 
that  of  0.  moubata. 

Larvae,  like  those  of  0.  moubata.  are  nonmotile  and  do  not 
feed.  Although  some  undergo  ecdysis  in  the  egg,  most  larvae  free 
themselves  from  the  eggshell  before  molting  to  nymphs  (Gunliffe 
1922).  After  splitting  the  eggshell,  larvae  molt  to'nymphs  in 
five  hours  (jDavis  1947y  to  ten  hours  (Patton  and  Cragg  1913). 

Four  nymphal  instars  over  a  period  of  about  84  days  and  seven 
nymphal  feedings  were  observed  by  Patton  and  Cragg  (1913).  Cun» 
liffe  (1922),  on  the  other  hand,  noted  that  males  appeared  after 
four  to  six  molts  and  females  usually  after  the  sixth'  molt.  Rea¬ 
sons  for  differences  in  nvnnber  of  instars  among  argasids  remain 
to  be  ascertained. 

The  very  active  nymphs  commence  feeding  -two  or  three  days 
after  molting  and  require  fifteen  to  thirty  minutes  to  reach  re¬ 
pletion,  Adults  normally  feed  for  similar  periods  but  the  pre¬ 
sence  of  both  stages  along  remote  camel  trails  woaild  indicate  that 
on  occasion  some  tampeuis  may  remain  longer  on  the  host. 

Females  in  Cunliffe*s  (1922)  studies  lived  between  292  and 
420  days  at  3CPC,  end  for  an  average  of  775  days  at  220C. 

Sperma'tophores  superficially  similar  "bo  those  of  0,  moubata 
are  utilized  by  this  species  (in  Egypt),  althovigh  Christophers 
(1906)  and  Nuttall  and  Merriman  -(1911)  questioned  their  presence. 

Other  details  of  the  life  cycle  have  been  re^rted  by  the 
above  mentioned  observers  and  by  Roxisselot  (1953B),  However,  more 
extensive  and  refined  studies  are  still  necessary. 

Ecology 

0.  savignyi,  among  the  tick  species  studied  by  Lees  (1947), 
shows” the  greatest  ability  to  limit  water  loss  at  high  temperatiires , 
Tbe  critical  level  for  this  species  is  75^.  while  for  0,  moubata 


-  196  - 


it  is  63°C.  Even  xerophilic  hyalommas  abruptly  increase  water 
loss  at  45*^  •  (cf.  page  154 This  factor  explains  in  part  how 
the  eyed  tampan  can  exist  in  deserts  where  little  other  life  is 
sxistained,  Cunliffe*s  (1922 j  studies,  from  which  he  concluded 
that  the  temperatiire  and  humidity  reqviirements  of  both  these 
tampans  are  much  the  same,  should  be  repeated  with  special  at¬ 
tention  to  extreme  levels. 

Famous  for  the  viciousness  of  its  attack,  this  tampan  is 
ustially  well  known  wherever  it  occurs.  Natives  quickly  lead  one 
to  infested  animal  corrals,  trees  under  which  man  and  beasts  rest 
and  well  sides  where  the  eyed  tampan  is  superficially  burrowed 
awaiting  its  prey.  In  Somaliland,  lApparoni  (I95l)  reported, 

0,  savignyi  is  common  under  trees  where  soldiers  tether  their 
mules  and  0,  moubata  infests  huts  beside  these  trees.  Although 
the  adventTtious  presence  of  0.  savignyi  in  buildings  must  be 
expected,  early  records  from  ^tunan  habitations  appear  to  be  based 
on  misidentification.  For  instance,  Drake-Brockman*s  various 
reports  of  0,  savignyi  in  British  Somaliland  buildings  have  been 
questioned  'Ey  Anderson  (1947),  Anderson  found  0,  savignyi  ex¬ 
clusively  outdoors  in  the  same  area,  and  0,  moubata,  previously 
thought  to  be  nonexistant  in  the  area,  exceedingly  common  in  huts 
and  coffee  houses. 

We  have  never  observed  0,  savignyi  in  sites  directly  exposed 
to  the  sun.  Indeed,  at  the  Ifliartoum  quarantine  one  may  see  a 
long,  seething  line  of  thousands  of  hungry  tampans  helplessly 
confined  to  the  shade  of  a  row  of  acacia  trees,  A  few  yards 
away,  separated  only  by  the  hot,  nine  o'clock  sun,  newly  arrived 
cattle  tied  to  a  post  fence  tempt  the  tampans  to  cross  the  glar¬ 
ing  strip.  The  next  morning,  in  the  coolness  of  seven  o'clock, 
those  tampans  under  the  trees  are  all  blood  bloated  and  resting 
comfortably  in  the  sand,  others  are  dragging  back  from  their 
hosts  across  the  now  nonexistant  barrier,  and  the  legs  of  the 
cattle  are  beaded  with  yet  other  podshaped  ticks  taking  their 
fill  of  blood  in  a  regular  line  just  above  the  hoof. 

Laboratory  rats  and  mice,  as  noted  by  Heisch  (1950A),  assail 
this  tampan.  Rats  feast  on  nymphs  and  adults.  Mice  commonly 
assault  nyn^ihs,  but  only  particularly  bold  mice  attack  adults. 
These  rodents,  in  turn,  facilely  escape  bloodthirsty  but  limber¬ 
ing  adults,  although  small,  active  nymphs  more  easily  attack  them 
Predators  in  nature  do  not  appear  to  have  been  reported, 
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REMARiS 


Christophers*  (1906)  extensive  study  on  morpholo^  and  diges¬ 
tion  of  0.  savignyi  has  been  reviewed  in  the  section  on  0,  moubata, 
which  aiso  cont^ns  a  nvunber  of  other  data  pertaining  toTboih 
species. 

The  nymphal  instars  may  be  approximately  determined  according 
to  Cunliffe*s  (1922)  data,  also  presented  by  Campana-Roxiget  (1954)« 

The  halier *s  organ  of  0.  savignyi  has  been  described  and  il¬ 
lustrated  (Schulze  1941 )•  ” 

Jakob  (1924)  vised  this  tampan  to  illustrate  certain  theories 
separating  the  ixodids  from  the  argasids  on  the  basis  of  differences 
in  external  grooves,  ridges,  and  prominences.  He  did  not  believe, 
as  a  result  of  these  stvidies,  that  Argas  developed  from  Ornithodoros , 
but  rather  that  both  genera  had  a  common  origin  in  the  Rropodidae, 
a  member  of  which.  Disco poma  africana  Vitzhum,  was  illustrated. 


DISEASE  REIATIONS 

MAN.  The  bite  of  0.  savignyi  may  have  severely  painfvil  seque¬ 
lae  but  this  tampan  has^never  been  found  infected  with  pathogenic 
organisms  in  nature,  and  transmission  of  pathogens  has  not  been 
demonstrated  until  recently.  Even  the  earlier  assertions  that  the 
eyed  tampan  transmits  human  relapsing  fever  (Borrelia  spp. )  have 
been  cast  into  considerable  doubt  by  subsequent  research. 

DOMESTIC  ANIMALS.  Camels  and  cattle  suffer  greatly  and  may 
even  be  killed  by  the  volvime  of  blood  lost  to  numbers  of  eyed 
tampans  in  their  pens. 

EXPERIMENTAL.  Leishmania  donovani ,  which  causes  kala  azar  in 
human  beings,  does  not  develop  in  6.  savignyi.  Trypanosoma  cruzi 
undergoes  development  in  this  ticl^in  the  laboratory.  T«  evansi 
cannot  be  transmitted  from  the  tick  to  animals  except  inocvila- 
tion  of  a  suspension  of  infected  ticks. 

Experiments  on  transmission  of  heartwater  Qlickettsia  rviminan- 
tium)  of  cattle  by  means  of  0.  savignyi  have  been  unsuccessfvil. 
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Vest  Nile  virus  remains  viable  for  at  least  three  months  in 
0.  savignyi ,  and  transipission  of  the  virus  to  mice  by  the  bite  of 
parenieraliy-infected  ticks  has  been  demonstrated.  Similarly, 
specimens  experimentally  infected  with  Sindbis  virus  transmit  the 
organism  when  biting. 

Spirochetosis  of  chickens  (Borrelia  anserina)  is  not  trans¬ 
mitted  by  this  tampan. 


IDENTIFICATION 

See  remarks  under  0,  mcubata,  pages  189  and  190, 
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FAMILY  iXODIDAE 


INTRCDUCTION 

All  tick  genera,  save  those  in  the  fajnily  Argasidae  and 
Nuttalliella,  in  the  family  Nuttalliellidae* ,  fall  into  the 
family  Ixodidae  and  are  referred  to  as  “hard  ticks'*  or  '"ixodids'". 
The  use  of  the  term  ixodid  is  not  confined  to  the  genus  Ixodes* 

In  Sudani  Arabic,  hard  ticks  are  cedled  '"gurad"'  (  )• 

All  ixodid  genera  that  normally  inhabit  Africa  also  occvir 
in  the  Svidan  with  the  exception  of  Rhipicentor** »  This  genus  is 
represented  by  R,  gladiger  (Nevimann,  1908j  (»  bicornis  Nuttall 
and  Mar burton,  1908}  in  neighboring  Belgian  Congo  ^Bequaert  1931} 
and  further  south  in  Africa,  R,  nuttalli  Cooper  and  Robinson, 
I9O8,  occurs  on  various  animals  in  South  Africa  and  in  Southwest 
Africa, 


*The  family  Nuttalliellidae  (Schulze  1935}  contains  only  a  single, 
exceedingly  rare  species,  Nuttalliella  namaqua  Bedford,  193l(A}, 
described  from  Little  Namaqualand,  Southwest  Africa,  This  family 
appears  to  be  a  '"missing  link",  A  scutal  outline  is  present  but 
not  structurally  differentiated  from  the  Ifeatheiy,  papillated  inte¬ 
gument,  Though  the  mouthparts  are  anterior  as  in  Ixodidae,  the 
palpal  segments  are  movable  as  in  Argasidae,  but  an  inner  groove 
on  the  second  segment  is  suggestive  of  the  reduction  in  Ixodidae, 
in  which  the  terminal  segment  is  essentially  merely  a  small  ap¬ 
pendage  of  the  peniiltimate  segment.  The  biology  of  this  strange 
species  is  ixnknown, 

»*Rhipicephalus  (Pterygodes)  ftilvus  Neumann,  1913,  a  remarkable 
aberrant  parasite  of  Northwest  Africa,  is  freqviently  treated  as 
a  monotypic  genus  and  sometimes  as  a  subgenus  of  Rhipicephalus , 

See  Neumann  (1913}  for  description  of  male  and  Colas-Belcour 
(1932)  for  description  of  female,  nynqjh,  larva,  hosts,  biology, 
and  disease  relations. 
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In  addition  to  African  genera  discussed  herein,  several  others 
have  beeh  described  from  other  continents,  chiefly  by  Schulze, 

Many  of  these  genera,  however,  meet  with  little  general  acceptance 
among  contemporary  specialists,  A  useful  summary,  including 
Schulze’s  and  others*  genera,  may  be  found  in  BaJcer  and  Wharton 
(1952),  In  general,  however,  ''textbook  genera'*',  as  used  by  Neu¬ 
mann  and  by  Nuttall  and  Warburton,  usually  stiff  ice  and  are  of 
considerable  practical  and  scientific  value.  They  should  be 
little  tampered  with  if  at  all.  Special  groups  of  ticks  may  be 
readily  categorized  at  the  subgeneric  level  to  provide  a  useful 
sounding  board  for  their  acceptance  by  specialists, 

Ixodid  ticks  occur  throughout  the  world  wherever  terrestrial 
vertebrates  are  found.  They  attack  most  land  mammals  and  some 
marine  forms.  Some  ixodids  parasitize  birds  and  reptiles,  some 
feed  on  amphibians.  Adults  of  few  if  any  ixodids  regard  man  as 
a  host  of  predilection  but  many  attack  him  in  the  absence  of  other 
avedlable  hosts.  Larvae  and  nymphs  are  much  more  common  and  se¬ 
rious  pests  of  man  than  adults. 

Morphologically,  these  ticks  differ  from  argasids  by  the 
presence  in  all  stages  of  a  dorsal  scutum,  Ixodid  mouthparts 
are  always  anterior  and  visible  from  above;  the  body  is  oval. 

Larvae  have  six  legs;  nymphs  have  eight  legs  and  a  female  type 
scutum  but  lack  both  porose  areas  on  the  basis  capituli  and  the 
genital  aperture  of  the  female.  The  female  scutum  covers  only 
the  anterior  portion  of  the  dorsum,  the  raeile  scutm  extends  to 
the  posterior  margin  of  the  body.  Eyes  may  be  present  or  ab¬ 
sent,  Nymphs  and  adults  have  a  spiracular  plate  situated  lateral¬ 
ly,  posterior  of  each  hind  leg.  Palpi,  clearly  segmented  and 
movable  in  argasids,  are  limited  in  ixodids  to  segments  2  and 
3  and  to  a  more  or  less  well  developed  segment  1;  segment  4  is 
inserted  ventrally  into  a  pit  of  segment  3, 

Biologically,  the  majority  of  ixodids  display  comparative 
uniformity  within  rather  narrow  limits.  Exceptions  are  notorious 
but  few.  The  number  of  species  is  small,  somewhere  around  five 
hundred,  Ixodids  are  highly  adapted  to  parasitic  life  but  one 
is  prone  to  wonder  how  they  have  succeeded  in  the  battle  for 
survival.  Their  aimless  wandering  habit  and  dropping  from  hosts 
and  their  indiscriminate  oviposition  proves  fatal  to  many  indi- 
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viduals,  even  though  they  sxirvive  long  periods  without  food.  Their 
extended  life  cycle  subjects  them  to  many  adversities  depending  on 
season  and  the  peregrinations  of  their  hosts.  The  requirement  of 
two  or  more  kinds  of  hosts,  often  with  divergent  habits,  limits 
their  distribution  to  certain  faunal  areas.  The  comparatively- 
large  size  of  females  makes  them  subject  to  injury  and  tempting 
food  for  predatory  arthropods  and  vertebrates.  Certain  pathogenic 
organisms,  fxmgi,  and  hymenopterous  parasites  kill  them.  Ticks 
have  little  protection  against  an  enemy  except  their  ease  of  con. 
cealment.  They  are  particularly  susceptible  to  attack  dviring  the 
lethargic  premolting  and  the  weak  postmolting  period. 

On  the  other  hand,  many  biological  featmes  enable  ticks  to 
s\irvive  especially  well.  They  lay  numerous  eggs  and  withstand  a 
comparatively  wide  temperatvire  and  humidity  range  with  greater 
ease  than  many  other  arthropods.  They  survive  for  months  or  years 
without  food  and  often  gain  considerable  protection  from  the  con¬ 
cealed  places  in  which  they  feed  on  the  host.  They  frequently  are 
offered  a  wide  choice  of  appropriate  hosts.  Should  they  annoy  the 
host,  the  animal  is  usually  powerless  to  rid  itself  of  the  para¬ 
site,  Ticks'  slow  metabolic  rate  has  certain  advantages  and  the 
leathery,  usually  inconspicuous,  integument  offers  some  protection 
from  living  enemies,  water,  and  chemicals.  Parthenogenesis,  pos¬ 
sibly  a  common  occurrence  though  not  well  studied,  may  aid  sxar- 
vival. 

The  genus  Ixodes,  as  a  biological  unit,  shows  much  divergence 
from  the  usual  patterns  of  ixodids.  The  biology  of  this  genus 
must  be  considered  independently  but  in  relation  to  other  genera. 
Review  summaries  frequently  leave  the  student  with  the  impression 
that  the  unique  biological  characters  of  Ixodes  ticks  are  also 
characteristic  of  other  ixodid  genera. 

The  degree  of  host  specificity  in  ixodid  ticks  varies  from 
genus  to  genus  or  within  certain  subgroups  of  various  genera. 
Generalizations  on  this  point  shovild  be  very  carefully  qualified. 

Eggs  are  laid  only  once;  promiscuously;  at  one  time  and  place; 
and  are  always  numerous,  sometimes  numbering  over  10,000.  Eggs 
hatch  in  from  two  weeks  to  several  months,  depending  mostly  on 
climatic  factors. 
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Larvae  are  active  and  sometimes  are  easily  visible  as  hun¬ 
dreds  or  thousands  of  them  rest  on  greiss  awaiting  a  host.  Larvae 
often  parasitize  small  mammals,  birds,  and  reptiles,  sometimes  in 
their  nests  or  dens.  Only  a  few  kinds  choose  larger  animals  for 
hosts.  Thickness  of  the  host  skin  is  possibly  an  important  fac¬ 
tor  in  restricting  larvae  to  smaller  animals.  Larvae  seldom  feed 
within  a  week  after  hatching. 

After  some  days  of  feeding,  larvae  molt  to  nymphs  on  the 
same  host  (two-host  type  of  life  cycle),  or  drop  from  the  host 
and  some  time  later  molt  to  nymphs  (thresL-host  type  of  life 
cycle)  on  the  ground.  Exceptions  are  the  single-host  boophilid 
ticks  (and  a  few  others)  that  molt  and  remain  on  a  single  host 
during  their  lifetime.  Nymphs  that  have  molted  on  the  ground 
seek  a  new  host,  sometimes  the  same  type  they  fed  on  as  larvae 
but,  more  commonly,  animals  similar  to  hosts  preferred  by  adults. 
After  several  days  of  feeding,  nymphs  drop  to  the  ground;  be¬ 
come  quiescent  for  a  time,  then  molt  to  adults.  There  is  only 
a  single  instar  in  the  nymphal  stage  (see  footnote,  page  141 )• 
Some  species  may  undergo  one  or  another  of  these  variations  in 
life  cycle,  depending  on  climatic,  seasonal,  or  nutritional  fac¬ 
tors,  most  of  which  are  still  poorly  evaluated. 

There  is  evidence  that  in  certain  three-host  species  (in 
which  larvae  characteristically  feed  on  small  mammals)  larvae 
that  feed  on  a  somewhat  larger  animal,  such  as  a  hare,  may  re¬ 
main  on  the  host,  molt  to  nymphs,  and  continue  feeding.  They 
drop  from  the  larval— nymphal  host  only  before  molting  to  the 
adult  stage. 

Nymphs  and  females  become  tremendously  engorged  and  new 
cuticle  is  developed  during  the  rather  slow  feeding  process  in 
order  to  accommodate  the  huge  volume  of  blood  ingested.  Males 
become  only  slightly  distended  if  at  all,  apparently,  as  in 
argasid  ticks,  by  stretching  the  integument  although  they  may 
remain  in  a  feeding  position  for  months,  even  after  the  slaugh¬ 
tered  host’s  skin  has  been  removed. 

As  reservoirs  of  a  great  variety  of  pathogenic  organisms, 
ixodids  are  pre-eminently  important,  whether  they  act  as  vectors 
or  not.  As  vectors,  they  transmit  a  greater  variety  of  organisms 
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than  any  other  arthropod.  This  variety  is  said  to  be  greater  on 
continental  Africa  than  anywhere  else  in  the  world.  Other  injury, 
apparently  due  to  toxins,  in  the  form  of  tick  paralysis  may  be 
locally  important.  Death,  lameness,  or  serious  debilitation  of 
the  ost  by  exsanguination  or  as  the  result  of  secondary  infec¬ 
tions  at  the  site  of  attachment  is  not  vincommon.  Economic  loss 
due  to  numerous  punctxires  of  animal  hides  by  the  raouthparts  of 
large  ticks  is  frequently  reported. 
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AMBLYON'iMA 


INTRODUCTION 

Of  about  a  hundred  Amblyomma  species  in  the  world,  some  twenty 
occur  in  Africa  and  eight  in  the  Sudan.  The  specific  identity  of 
most  common  African  species  appears  to  be  settled  and  only  in  ex¬ 
ceptional  instances  are  specimens  likely  to  be  confused.  One  of 
the  chief  remaining  taxonomic  problems  among  common  African  aimblyom- 
mas  is  the  A,  marmoreum  group,  in  which  the  range  of  species  varia¬ 
tion  needs  to  be  determined  for  several  somewhat  differing  forms. 
Observations  from  the  present  study  indicate  need  for  further  re¬ 
search  on  the  relationship  between  A,  variegatum  and  A,  pomposum 
and  suggest  that  the  latter  may  be  no  more  than  a  sub's pecies  ot 
the  former.  Recently  a  few  workers  have  designated  certain  African 
populations  by  subspecific  ranks  that  challenge  further  investiga¬ 
tion,  Several  West  African  species  are  known  from  so  few  specimens 
that  their  validity  is  questionable. 

This  genus  has  been  the  subject  of  an  extensive  review  by 
Robinson  (1926)  comprising  volume  four  of  Nuttall*s  Monograph 
on  Ticks.  The  African  species  have  been  keyed  by  Rageau  and  Ver_ 
vent  (1953). 

The  immature  stages  of  most  African  amblyomraas  remain  to  be 
described  with  satisfactory  criteria  for  distinguishing  them. 

Economically,  two  African  species  have  thus  far  been  shown 
to  harbor  or  transmit  human  disease  organisms,  A.  hebraeum  is 
considered  an  important  boutonneuse  fever  ("'tick'” typhus*''  J  vector 
in  South  Africa  and  A,  variegatum  has  been  found  naturally  in¬ 
fected  with  Q  fever  in  French  Equatorial  Africa  near  the  Sudan 
border.  Several  species  are  important  transmitters  of  veterinary 
diseases,  cause  damage  to  animal  skins,  or  debilitate  animals 
through  the  volume  of  blood  withdrawn  or  by  initiating  wounds 
that  develop  into  ugly  secondary  sores. 

Biologically,  many  gaps  exist  in  ovir  knowledge  of  African 
Amblyomma  distribution,  host- preferences,  especially  of  immature 
stages,  and  life  history.  Birds  are  important  immature-stage 
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hosts  but  the  f\ill  extent  of  their  importance  as  hosts  remains  to 
be  studied,  Nymphal  preferences  may  differ  from  those  of  adults, 
although  in  some  species  this  may  not  be  true.  Host  size  appears 
to  be  of  some  importance,  for  most  larvae  parasitize  small  animals 
nymphs  attack  larger  animals;  and  adults  feed  on  the  largest 
avsdlable  animals,  except  carnivores.  Immature  stages,  however, 
more  frequently  parasitize  carnivores.  Cattle  and,  to  some  extent 
other  domestic  animals  are  important  adult  hosts  and  wild  ante¬ 
lopes  are  also  frequently  parasitized.  The  African  tortoise, 
rhinoceros,  elephant,  and  buffalo  harbor  species  mostly  restricted 
to  themselves.  In  general,  the  domestic  animal  parasitizing  spe¬ 
cies  are  well  represented  in  study  collections;  others  are  seldom 
collected, 

I 

Amblyomma  ticks  are  usually  three-host  parasites  and,  so  far 
as  known  in  Africa,  there  is  usually  only  a  single  generation  an¬ 
nually, 

KEY  TO  SUDAN  SPECIES  OF  AlfflLYOim 


14AIES 

1.  Lateral  grooves  extending  anteriorly  at 

least  to  middle  of  scutum . 2 

Lateral  grooves  absent . 7 

2.  Eyes  small,  hemispherical,  situated  in 

a  well  defined  depression  (i.e,  orbited) . 3 

Eyes  flat  or  very  slightly  convex,  not 

in  a  depression...., . 3 

3.  Festoons  with  two  colors.  (Scutal  or¬ 
namentation  always  as  illustrated . .A.  lEPIDlM 

Figures^bS  and  6^ 

Festoons  only  dark  colored . 4 
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4*  Scutum  with  numerous  coarse  punctations, 
and  with  a  red  lateral  spot,  (Rare  in 

Sudan) . A.  POMPOSUM 

Figure's  8(5  and  t^l 

Scutum  smooth,  with  few  scattered  coarse 
punctations  or  nonej  usually  without  red 

lateral  spot,  (Common  in  Sudan) . ,,,A,  VARIEGATIIM 

Figures  ^  and  93 

5,  Scutum  smooth,  with  only  very  fine 
punctations.  Eyes  slightly  convex, 

(Chiefly  from  buffalo) . A,  COHAERENS 

Figur'es  64  ami  65 

Scutum  with  scattered  large  pxinctations. 

Eyes  flat,  (Chiefly  from  cold-blooded 

vertebrates  ) . ,,6 

6,  Smaller  than  A,  marmoreim  group,  maxL- 
mum  size  5,5  "mm,  x  4,5  mm.  Dark  scutal 
areas  more  widely  separated  by  pale 

areas  than  in  A,  marmorexim  (see  Figures) . A.  NUTTAT.T.T 

Figure's  76  and  il 

Size  at  least  6,0  ram,  x  5»0  mm.  Dark 
scutal  areas  less  widely  separated  from 
each  other  by  pale  areas  than  in  A, 

nuttalli . ,T . A.  MARMCEIEIM 

Figur'es  ^2  and  '/'5 

7,  Scutum  dark,  ornamented  areas  small, 
punctations  only  small,  (Medium  size, 

drab  tick,  chiefly  from  elephants) . A,  THOLLONI 

Figure's  86  and  69 

Scutum  extensively  ornamented,  some 
large  punctations  present,  (Very 
large,  colorfial  tick,  chiefly  from 

rhinoceros) . ,A,  RHDIOCEROTIS 

Fi'gures  84  and  65 
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FEMALES 


1.  Eyes  in  a  veil-defined  depression 


(i.e.  orbited),  hemispherical  or 

strongly  convex . 2 

Eyes  not  in  a  depression,  flat  or 

slightly  convex . 4 


2.  Scutal  punctations  very  coarse,  laneven, 
some  confluent;  sxirface  rugose  poste¬ 
riorly;  ornamentation  absent  or  con¬ 
sisting  of  only  a  smaill  pale  area  in 
posterior  field;  length  often  no 
greater  than  width.  Eyes  may  be 
convex  but  not  hemispherical,  (Ex¬ 
tremely  rare  in  Sudan) . A,  POI^OSUM 

Figure's  8^  and  83 


Scutal  punctations  not  so  coarse,  sur¬ 


face  not  rugose,  pale  areas  more  ex¬ 
tensive  (unless  faded).  Eyes  hemis¬ 
pherical,  (Common) . 3 

3,  Scutum  narrowly  ro landed  posteriorly; 
large  punctations  chiefly  in  medio- 

lateral  area,  more  or  less  confluent . A,  lEFIDllIi 


Figaares"” 70  and  71 


Scutum  more  widely  ixjunded  posteriorly, 
large  punctations  generally  distributed 

but  nonconfluent . A.  VARIEGATin-1 

FigiJes  94  and  ^5 


4.  Scutum  with  central  and  lateral  areas 
largely  pale  colored;  punctations  either 


large  or  fine . 5 

Scutum  v/ith  either  central  or  lateral 
areas  largely  dark  colored;  punctations 

only  fine . 7 
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5.  Scutxun  with  some  large  punctations 
scattered  over  entire  svirface; 
length  usually  equalling  or  greater 

than  vidth^.  Eyes  flat . . 6 

Scutum  with  few  large  punctations 
only  on  anterior  half;  wider  than 
long,  mostly  pale  (reddish  brown). 

Eyes  slightly  convex.  (Very  large 

tick,  chiefly  from  rhinoceros) . .A.  RHINOCEROTIS 

Figixres  8(5  and 


6.  Scutum  with  extensive  pale  median 
area  that  is  broadly  rounded  poste¬ 
riorly.  (Large  tick,  chiefly  from 

tortoise) . .A.  MARI^OREM 

Figures  74  and  7^ 


Scutum  with  less  extensive  pale  median 
area  that  narrows  to  a  point  poste¬ 
riorly.  (Medium  size  tick,  chiefly 

from  tortoise  and  leguan  lizards) . A.  NUTTALLI 

Figures  and  7^ 


7.  Scutum  dark  centreilly,  small  pale  spot 
on  posterior  border,  lateral  fields 
with  small  pale  spots  or  entirely 
dark.  Eyes  flat.  Very  narrow  pale 

rings  on  legs.  (Chiefly  from  elepheint) . .A.  THOLLONI 

Figure's  9^)  and  ll 


Scutum  pale  centrally,  lateral  fields 
with  only  small  pale  spots.  Eyes 
slightly  convex.  Broad  pale  rings 

on  legs,  (chiefly  from  buffalo) . A.  COHAERENS 

Figures  66  and  67 


*In  the  Sudan,  exceptional  specimens  of  A.  nanmoreum  may  haye  a 
scuta!  width  of  at  least  1.3  greater  than  length  (Figure  74)> 
but  in  these,  large  punctations  are  scattered  over  the  entire 
scuta!  surface. 
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65  67 


f^lgvires  64  and  65,  cf,  dorsal  and  ventral  views,  Sudan  specimen 
Figttres  66  and  67,  dorsal  and  ventral  views,  Uganda  specimen 

AMBLYOMMA  COHABIENS 

Note:  The  $  illustrated  is  malformed  in  the  following  areas: 
left  scutal  margin  anteriorly  and  right  scutal  margin  lateral, 
ly  deformed,  festoons  on  right  side  absent,  only  three  legs 
on  left  side.  Diagnostic  criteria  are  not  affected  by  these 
malformations. 


PLATE  XUV 
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AMBLYOtm  COHAERMS  Donitz,  1909 


(Figvires  64  to  67) 

THE  EAST  AFRICAN  BUFFALO  TICK 


L  N  $  d'  EQUATQRIA  PROVINCE  RECORDS 


34  Boma  Plains  Syncerus  caffer  aequinoctialis 
Obbo  Grammonys  macmillani 

erythropyf;us 


Birds 


Dec 

l»Iar 


*1 

»1 

*1 


Obbo  Turdus  libonyanus  centralis  liar 
Torit  Francolinus  clappertoni  gedgii  Dec 
Ikoto  Nvtmida  meleeigris  ma.ior  Dec 


The  Boma  Plains  specimens  constitute  the  first  and  only  defi¬ 
nite  record  of  A.  cohaerens  from  the  Sudan,  If  the  tentative  iitu 
mature  stage  icientifi cations  are  correct,  we  may  expect  that  A. 
cohaerens  occurs  in  other  parts  of  Equatoria  Province,  especially 
where  buffalos  roam.  The  East  African  buffalo  tick  has  not  been 
found  in  Bahr  El  Ghazal  or  in  Upper  Nile  Provinces,  although 
buffalos  are  present  in  these  Provinces  and  freqiiently  have  been 
examined  for  ticks  by  H,  H,  King,  Sudan  Veterinary  Service  per¬ 
sonnel,  and  the  writer. 


DISTRIBUTION 


A.  cohaerens 
that” reaches  the 
ince  and  extends 


is  an  East  and  Central  African  buffalo  parasite 
northern  limit  of  its  range  in  Equatoria  Prov- 
southwards  into  Tanganyika. 


^^Tentative  identification  by  Dr.  G.  Theiler, 
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CENTRAL  AFRICA;  /“?CAMEROONS;  Noted  by  Schulze  (l94l)  with¬ 
out  data.  Recorded  on  (?imported)  cattle  at  Yaounde  by  Rousselot 
(1951)  but  not  repeated  by  him  (1953B).  Rageau  (1951>1953A,B), 
apparently  quoting  Rousselot,  7  FRENCH  EQUATORIAL  AFRICA  (Rousse¬ 
lot  1951,1953B). 

BELGIAN  CONGO  and  RUANDA-URUNDI  (Nuttall  and  Warburton  1916. 
Robinson  1926.  Schwetz  1927B,C,1932.  Beqviaert  1930A,B,1931» 
Rousselot  1951>1953B,  'As  A.  cohaerens  and  also  as  A,  hebraeum; 
Schoenaers  1951A,B;  see  REllARKS  below.  Theiler  and^Robinson  1954. 
Van  Vaerenbergh  1954). 

EAST  AFRICA;  "^ST  AFRICA’"  (Donitz  1909). 

SUDAN  (Hoogstraal  1954B). 

FRENCH  S»IALILAND  (Hoogstraal  1953D). 

KENYA  (Robinson  1926.  Lewis  1934.  Weber  1948).  UGANDA 
(Neave  1912.  Robinson  1926.  TonellL-Rondelli  1930A.  Richardson 
1930.  Mettam  1932.  Mettam  and  Carmichael  1936.  Wilson  1948A, 
1950C’.  Hoogstraal  1954C).  TANGANYIKA  (As  A.  anceps;  D'flnitz 
1909.  Hoogstraal  1954C ) . 

^NOTEj  The  ANGOLA  record  by  Sousa  Dias  (1950)  is  actiially 
A.  astrion,  not  A.  cohaerens  (Theiler,  correspondence).  See 
RE14ARKS  below.  Y 


HOSTS 

All  authors  list  the  African  buffalo,  Syncerus  caffer,  as 
the  chief  host  of  A.  cohaerens . 

The  East  African  buffalo  tick  is  frequently  reported  to 
attack  domestic  cattle  in  areas  where  b\affaloes  are  common  or 
after  large  numbers  of  these  animals  have  been  shot  out  for 
disease  control.  Domestic  cattle  have  been  listed  as  hosts 
by  Robinson  (1926),  Schwetz  (1932),  Schoenaers  (1951B),  and 
Rousselot  (1951,1953B).  Cattle  are  frequently  parasitized 
when  near  game,  especially  bviffalo  (Wilson  1948A,1950C).  In 
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certain  Uganda  areas,  A.  cohaerens,  together  with  A,  variegattim, 
is  the  predominant  cattle  tick  on  old  buffalo  grazing  grounds 
(Richardson  1930).  It  would  be  interesting  to  know  how  long  the 
buffalo  tick  remains  in  an  area  as  a  cattle  parasite  after  its 
chief  host  has  been  exterminated. 

Other  animals  are  rare  hosts  of  adults.  Elephants  (Robinson 
1926),  Tortoise,  and  domestic  sheep  and  goats  (ifettam  1^2), 

Eland  (Lewis  1934,  Weber  1948).  Warthog  (Theiler,  unpublished). 
Black  rhinoceros  (Hoogstraal  1954C.  Also  2cXf  removed  from  a 
Tanganyika  rhinoceros  skin  by  a  taxidermist  -  CNHM  collections). 

Hosts  of  nymphs  (tentatively  identified  as  this  species) 
are  ground  birds  and  a  tree  rat  (Equatoria  Province  records  above). 
Dozens  of  Thammonys  tree  rats  have  been  examined  by  me  in  the  Sudan 
and  Kenya  without  binding  other  ticks  on  them.  Several  nymphs  have 
been  taken  from  a  warthog  near  Lake  Edward,  Uganda,  by  Lt,  Col. 

Don  Davis,  U.S.A.  (HH  collection). 


BIOLOGY 

Unstudied,  In  Ruanda,-Urundi,  A.  cohaerens  occurs  as  high  as 
2200  meters  altitude  (Schoenaers  I^IB,  as  A,  liebraeum). 


DISEASE  RELATIONS 


Unstudied, 


REMARKS 

Sections  of  the  loouthparts  of  A,  cohaerens  have  been  illus¬ 
trated  by  Schulze  (1936a),  who  also” illustrated  the  form  of  halier *s 
organ  (1941),  and  (195QA)  discvissed  the  dentition  of  this  species. 
Schulze  also  (1932C)  utilized  this  tick  to  illustrate  his  concept 
of  the  relation  of  ornamental  design  to  location  of  muscle  attach¬ 
ments,  A  number  of  other  remarks  and  illvistrations  concerning  the 
exoskeleton  of  this  species  are  presented  in  the  same  study. 
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The  middle  festoon  of  a  few  males  may  be  largely  pale  and 
other  festoons  may  be  equally  soj  such  specimens  wo\ald  key  to  A. 
hebraetun«  There  are  no  excessively  pale  festooned  individuals” 
in  our  own  collection  or  in  that  of  British  Museum  (Natural  His¬ 
tory),  but  some  material  in  the  Onderstepoort  collections  shows 
this  variation  (Theiler,  correspondence).  Such  a  specimen,  seen  in 
the  Rocky  Mountain  Laboratory  collection,  was  the  cause  of  mis- 
identification  of  A.  cohaerens  as  A.  hebraeum  in  Schoenaers* 

(195IB)  list.  A.  "EebraeiM,  though”colorf ul ,  never  shows  as  much 
iridescence  as  most  other  ticks  of  this  genus  (Theiler,  corres¬ 
pondence  ) . 

Should  specimens  resembling  A.  cohaerens  be  found  on  the  west 
bank  in  Equatoria  Province,  they  shoxild  be  checked  against  A. 
splendidvim  Giebel,  1877,  of  the  Congo  and  West  Africa  (cf.  ^obin- 
son  1926,  pp,  123-125 ),  A.  splendidum  males  are  somewhat  larger, 
have  a  vermillion-red  spot  in  the  center  of  the  scutum,  enid  never 
have  a  falciform  stripe.  Females  are  indistinguishable  from 
those  of  A.  cohaerens  although  they  are  often  a  little  larger. 

A.  cohaerens  also  closely  resembles  A.  astrion  of  West  Africa. 
SouseTDias  (1950^  confused  A.  astrion  witE  A.  cohaerens.  Recent 
studies  by  Theiler  indicate” the  distinctness  of  the  two  species. 
Since  A.  astrion  is  unlikely  to  be  found  in  the  Sudan  tick  fauna, 
it  is  unnecessary  to  mention  further  detail.  However,  students 
who  may  compare  our  nomenclature  with  that  of  Sousa  Dias  should 
be  aware  that  this  discrepancy  exists. 


IDENTIFICATION 

A.  cohaerens  is  easily  recognized  within  the  known  Sudan  tick 
faunaT  Closely  related  species,  some  of  which  may  occtir  in  the 
Sudan,  are  mentioned  above. 

Males  fall  into  a  group  in  which  the  eye  is  not  in  a  de- 
pression,  although  it  may  be  very  slightly  convex;  festoons  are 
mixed  dark  and  pale,  scutal  punctations  are  only  fine,  scvrtal 
ornamentation  is  as  illustrated  (Figure  64)  but  either  with  or 
without  a  falciform  stripe;  lateral  grooves  reach  nearly  to  the 
eyes.  This  is  a  medium  size  tick,  from  5.0  inra.  to  6.0  mm.  long 
and  from  4.0  mm.  to  4.7  mm.  wide. 
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Females  have  a  triangtilar  scuttun  with  only  fine  punctations 
and  with  an  extensive  pale  central  area;  the  lateral  scutal  areas 
are  dark  except  for  one  or  two  very  small  light  marginal  spots. 
The  eyes  are  not  in  a  depression  though  they  may  be  very  slightly 
convex.  Leg  segments  are  ringed  by  broad  bands.  Females  are  of 
medium  size,  approximately  5.0  mm,  long  and  4.0  mm,  wide.  The 
scutum  is  approximately  2,8  ram,  long  and  2,9  mm,  wide. 
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Figures  68  and  69,  c?,  dorsal  and  ventral  views 
Figures  70  and  71,  dorsal  and  ventral  views 

AIBLYOMIA  lEPIDUL'l 
Sudan  specimens 

PLATE  XXV 
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AI'BLYOim  lEPlDUM  Donitz,  1909. 
(Figures  69  to  71 ) 

THE  EAST  AFRICAN  BONT  TICK. 


N 

$ 

cf 

EQUATOR lA  PROVINCE  PJDORDS 

15 

Boma  Plains 

Syncerus  caffer  aequinoctialis 

Dec 

8 

1 

3 

Jebel  Kathangor 

Gazella  grant!  bri^ti 

Dec 

1 

Loronyo 

^axirotragus  oryx 

pattersoni anus 

Jan 

2 

Torit 

Hippotragus  equinus  baJceri 

I'ar 

1 

2 

Lafon 

Hippotragus  eqiiinus  bakeri 

Dec 

11 

2 

Torit 

Alcelaphus  buselaphus 

roosevelti 

Dec 

1 

Terakeka 

Dainaliscus  korrif^um  tian^ 

Jan 

(SGC) 

1 

Opari 

Felis  libyca  ugandae 

Jan 

(SGC) 

4 

4 

7 

Kapoeta 

domestic  cattle 

Dec 

(2) 

18 

31 

Kapoeta 

domestic  cattle 

Jan 

(SGC) 

1 

Kapoeta 

domestic  cattle 

Jul 

2 

Lolepori 

domestic  cattle 

Dec 

1 

7 

Iliu 

domestic  cattle 

Oct 

(svs) 

2 

5 

Loronyo 

domestic  cattle 

Dec 

1 

5 

Torit 

domestic  cattle 

Nov 

(2) 

74 

Torit 

domestic  cattle 

Dec 

(3) 

1 

1 

Torit 

domestic  cattle 

Jan 

1 

Torit 

domestic  cattle 

Feb 

1 

Torit 

domestic  cattle 

liar 

1 

9 

Katire 

domestic  cattle 

Oct 

7 

72 

Gilo 

domestic  cattle 

Dec 

1 

3 

Kapoeta 

domestic  goats 

Jul 

2 

Loronyo 

domestic  goats 

Jan 

3 

1 

Kapoeta 

domestic  sheep 

Jan 

1 

7 

Kapoeta 

domestic  sheep 

Dec 

2 

Loronyo 

domestic  dog 

Jan 

1 

1 

Torit 

domestic  dog 

Dec 

1 

1 

Kapoeta 

in  rest  house 

Apr 

Bird 

2 

1 

2 

Torit 

Neotis  cafra  denhami 

Jan 

(2) 
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DISTRIBUTION  IN  THE  SWMi 


A.  lepidum  occurs  in  all  Provinces  except  Northern,  though  it 
does  arrive  at  the  V/adi  Haifa  quarantine  in  Northern  Province 
on  cattle  from  the  South  (King  1926). 

All  available  Equatoria  Province  specimens  originate  from 
Eastern  District  and  Torit  District  with  the  single  exception  of 
a  male  from  a  tiang  at  Terakeka  (H.  H.  King  legit),  on  the  vrest 
bank  of  the  Nile. 

The  following  Sudan  locality  records  are  all  from  cattle  and 
all  from  the  Sudan  Government  collection  unless  otherwise  noted; 

Bahr  el  Ghazal;  Lau  and  Yirol  (SVS),  Guar,  Gogrial  Sub- 
district  C^rai^fe;  SVS),  Aliab  (buff^o;  SVS).  Akot  (dying  bull; 
SVS).  Eight  miles  west  of  Yirol  (head  of  greater  bustard;  SVS). 

I  doubt  that  A.  lepidum  is  widely  established,  if  at  all,  in  Bahr 
el  Ghazal  Province.  Each  collection  consists  of  only  a  single 
male,  except  for  one  male  and  female  from  great  herds  of  migrating 
cattle  at  Yirol,  22  April  1954  (SVS). 

Upper  Nile;  Pibor  Post.  Akobo.  Maban  (domestic  cattle  and 
goats;  SVS  Pariak  (SVS).  Bor  (SVS).  Melut  (mule).  Rom 
(buffalo).  Kaka  (roan  antelope).  Er  Renk  (domestic  sheep), 
l-lakier  (SVS).  Malakal  (HH).  Specimens  from  Tonga,  that  were 
identified  as  A.  lepidum  by  Dtinitz  in  1912,  were  the  basis  of 
King's  (1911)  report  of  A.  hebraeum-v^ie^atum  from  the  Sudan 
according  to  Nuttall's  notes  for  Lot  5^5  in  his  logbook  in 
British  Museum  (Natural  History). 

Blue  Nile;  Hosh.  Tibna.  Roseires.  Wad  el  Nail.  Singa 
(camel).  Wad  Medani  (domestic  cattle,  mules,  and  camel;  SGC , 

HH.  One  d  feeding  between  toes  of  man,  August  1954;  Eisa  El 
Mines!  legit).  Abu  Hashim  (camel).  Sennar  (camel).  Lake  Ras 
Amer  (camel ),  Abu  Zor.  Hassa  Heissa  (camel;  G.  B.  Thompson, 
correspondence).  Sennar  area  (cheetah;  Robinson  1926).  Kosti 
(Gordon  College  collection). 

Kassala;  Kassala  (SVS). 

Darfur;  Radom  (SVS). 
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Kordofan;  Umm  Berembeita  (SGC), 

r Northern  and  Khartoum;  Specimens  from  cattle  at  the  Wadi 
Haifa  Quarantine  station,  from  Ethiopian  cattle  at  Khartoum,  and 
from  '"A.O.F,”'  native  horses  ^French  West  (?Equatorial)  Africa_^ 
(at  Khartovim)  are  also  present  in  Sudan  Government  collections,^ 

See  BIOLOGY  below  for  further  remarks  on  distribution  in  the 
Svidan. 


DISTRIBUTION 

A.  lepidixm  is  an  East  African  herbivore  parasite  and  is  not 
known  to  occur  elsewhere.  It  becomes  tmcoraraon  in  Tanganyika  but 
is  more  common  locally  northwards  to  the  seraidesert  belt  of  the 
Sudan, 

EAST  AFRICA;  "•EAST  AFRICA'"  (Donitz  1909). 

SUDAl'I  (As  A.  hebraeum  variegatum;  King  1911.  King  1926. 
Robinson  1926,  ""Hoogstraal  l9^i^A,1954B), 

ETHIOPIA  (Stella  1940),  ERITREA  (Franchini  1929D,  Tonelli- 
Rondelli  1932C.  Niro  1935.  Stella  1940).  ITALIAN  SCMALIIAND 
(Paoli  1916.  TonellURondelli  1926A,  Franchini  1926A,1927, 

1929c ,E,  Niro  1935.  Stella  1938A,1940.  See  also  adult  host 
records  below).  Note;  NiimeroTis  reports  of  A,  hebraeum  from 
former  Italian  East  African  possessions  probably  refer  in  part 
to  A,  lepidvtm  and  in  part  to  A,  gemma, 

KENYA  O^obinson  1926,  Lewis  1931C,1939A,  Dick  and  Lewis 
1947),  UGANDA  (Mettam  1932,  Lewis  1939A,  Wilson  1948A,1950C, 
1953).  TANGANYIKA  (Evans  1935.  Cornell  1936.  Lewis  1939A. 

J.  B.  Walker;  small  numbers;  vinpublished;  see  HOSTS  below), 

OUTLYING  ISLANDS;  ZJINZIBAR  (jDonitz  1909.  Robinson  1926). 

IMPCETED  SPECIMENS;  Cairo,  EGYPT  (Donitz  1909).  A.  lepidum 
still  arrives  almost  daily  at  the  Cairo  slaughterhouse  on  Sudan 
cattle  but  has  not  established  itself  in  Egypt  (Mason  1915 > 
Hoogstraal  1952A).  Almost  every  specimen  is  a  male.  Numerous 
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males  axe  also  not  infrequently  found  on  traders*  camels  reaching 
the  environs  of  Cairo  from  the  Sudan. 

This  species  has  been  taken  from  imported  cattle  at  East 
London,  South  Africa  (Robinson  1926),  but  is  definitely  not  es¬ 
tablished  in  the  UNION  CF  SOUTH  AFRICA  (Theiler,  correspondence), 
PAIESTINE  records  (Bodenheimer  1937)  probably  also  represent 
imported  specimens. 


HOSTS 

A,  lepidum  is  chiefly  a  cattle  parasite  with  smaller  domes¬ 
tic  animals  and  a  scattering  of  wild  herbivores  as  second  choice. 
Large  groimd  birds  and  carnivores  are  rarely  attacked,  A  single 
adult  has  been  taken  feeding  on  man.  Nymphs  have  been  found  on 
antelopes,  bustards,  and  domestic  cattle  and  dogs.  The  host  pre¬ 
dilection  of  immature  stages  is  still  poorly  known. 

Domestic  animals;  All  investigators  listed  above  refer  to 
cattle  as  hosts  of  this  tick.  Sudan  records  are  almost  the  only 
ones  available  for  other  domestic  animals.  These  include  camels, 
horses,  mules,  goats,  sheep,  and  dogs.  Individual  camels  on  oc¬ 
casion  are  heavily  infested.  Although  camels  appear  to  be  rather 
important  hosts  in  central  Sudan,  local  camels  in  the  north  are 
not  known  to  harbor  this  tick,  Evans  (1935)  listed  sheep  and 
dogs  as  hosts  in  Tanganyika. 

Wild  animals;  Buffalo  (Robinson  1926,  King  1926,  Wilson 
1950c >  various  Sudan  records  above).  Rhinoceros  (Wilson  1950C), 
Grsint’s  gazelle  and  hartebeest  (Wilson  195 OC ,  Sudan  records 
above).  Roan  antelope  eland,  giraffe,  tiang,  wildcat,  and  great¬ 
er  bustard  (various  Sudan  records  above).  Burchell*s  zebra  and 
spotted  hyena  (Theiler,  unpublished  records).  Cheetah  (Robinson 
1926),  Ostrich  (!kf  and  I5  in  Hoogstraal  collection,  from  '"west 
of  Afmadu“,  Somalia,  1952,  Col.  D.  Davis  legit).  Of  49  Thonu 
son*s  gazelles  examined  in  Tanganyika,  only  two  yielded  eight 
males  and  one  female  A.  lepidum;  none  were  found  on  numerovis 
other  game  animals  examined  there  (J.  B.  Walker,  unpublished), 

Man;  Blue  Nile  Province  record  above. 
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Uymphal  hosts;  The  Sudan  hosts  appear  to  be  the  only  ones 
recorded  for  nymphs.  These  are  Grant's  gazelle,  Roosevelt's 
hartebeest,  rarely  domestic  cattle  and  dogs,  and  greater  bustard. 
Nymphs  were  identified  by  Dr.  G.  Theiler. 


BIOLOGY 

A.  lepidum  is  common  in  many  of  the  semiarid  regions  of  East 
Africa,  it  inhabits  economically  marginal  areas  and  is  not  known 
to  be  a  vector  of  animal  or  human  disease  pathogens.  Therefore, 
not  even  the  industrious  veterinarians  (in  Africa  they  do  most 
of  the  legwork  on  ticks  for  zoologists  and  for  medical  researcii- 
ers)  have  investigated  this  tick's  life  history.  It  would, 
however,  be  siuprising  indeed  to  find  that  the  life  cycle  were 
any  other  than  the  three-host  type.  J.  B.  VJalker  reports  (cor¬ 
respondence)  that  larvae  fed  on  a  rabbit  did  not  molt  but  that 
a  few  larvae  in  her  laboratory  have  engorged  on  pigeons. 

In  his  interesting  and  important  ecological  sxxrvey  of  cer¬ 
tain  tick  vectors  of  East  and  Central  Africa,  Wilson  (1953)  has 
noted  the  common  occurrence  of  A.  lepidum  in  the  Karamoja  area, 
the  driest  district  of  Uganda.  Wilson  includes  this  species  in 
his  discussion  of  the  R.  pravns  -  A.  gemma  association,  reviewed 
herein  on  page  (cf.  also  A.  variegatum,  page  68l).  ^These 
sections  should  be  consulted  to  obtain  a  better  impression  of 
what  is  now  known  of  the  ecology  of  A.  lepidim.  7  Other  species 
associated  with  it  in  Karamoja  are  R.  _e.  evertsT,  H.  rufipes,  and 
H.  truncatum.  ” 

For  additional  background,  the  following  biological  informa¬ 
tion,  as  written  in  the  manuscript  before  Wilson's  (1953)  paper 
became  available,  remains  of  value. 

Lewis  (1939A)  considered  A.  lepidum  to  be  a  desert  species 
but,  on  the  contrary,  it  appears  to  prefer  more  arid  savannah 
coxmtry  and,  to  some  limited  extent,  semidesert  regions.  In 
Uganda  it  is  most  common  in  dry  thorn  country  (Wilson  1950C). 
Althoiagh  Sudan  cattle  bound  for  the  Cairo  abattoir  constantly 
carry  the  East  African  bont  tick  through  the  deserts  and  cul¬ 
tivated  riparian  areas  of  northern  Sudan  and  Egypt,  this  parasite 
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has  not  established  itself  in  these  places.  I  failed  to  find  it 
in  the  French  Somaliland  semidesert. 

In  the  Sudan,  A,  lepidum  is  common  in  the  central  grasslands 
and  in  less  rigoroiis  seraideserts  but  qxiickly  disappears  with  the 
approach  of  extreme  desert  conditions.  It  also  becomes  more  rare 
in  mixed  forest  and  in  forested  savannah  country.  Except  for  a 
few  specimens  mentioned  in  the  paragraph  below,  fewer  than  ten 
specimens  have  been  found  in  Sudanese  areas  with  over  fifty 
inches  annual  rainfall  (see  Bahr  el  Ghazal  records  above). 

The  presence  of  this  tick  at  Katire  and  Gilo,  in  the  high 
rainfall  area  of  the  Imatong  Movintains,  is  difficult  to  explain. 
These  specimens  were  taken  from  cattle  said  to  have  been  in  the 
Imatongs  for  "*0  long  time“,  but  most  cattle,  sent  as  adxxlts, 
were  soon  slaiightered  as  required  for  lurabermill  workers  there. 

Although  A.  lepidum  thrives  in  moderately  low  rainfall  areas, 
it  should  be  borne  in  mind  that  in  the  central  grasslands,  where 
this  species  is  common,  hosts  often  graze  in  marshy  areas  for 
months  during  the  vet  season,  and  that  the  dry  season  grazing 
area  (toich)  is  also  mucky  for  extended  periods.  Just  where  and 
\ifhen  these  animals  acquire  their  infestations  would  be  of  interest. 


DISEASE  RELATIONS 

In  the  Svidan,  one  frequently  finds  that  large,  ugly  sores 
have  developed  on  cattle  and  horses  at  the  site  of  attachment 
of  A,  lepidum. 


REMARKS 

Featvues  of  halier’s  organ  of  A.  lepidum  were  noted  by  Schulze 
(I94l)j  who  also  (195QA)  discussed  the  dentition  of  this  species. 


IDENTIFIDATION 

Male;  The  eyes  are  small,  hemispherical,  dark,  and  in  a- 
depression  (i.e.  orbited),  Scutal  ornamentation  is  as  illustrated 
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(Figvire  63)j  note  especially  the  pigniented  spot  at  scutal  mid- 
length  that  is  both  within  and  outside  of  the  lateral  groove; 
also  the  six  or  eight  partially  pigmented  festoons.  Some  large, 
deep  punctations  are  scattered  over  the  scutum;  these  are  fewer 
than  in  A.  pomposum  but  more  numerous  than  in  A,  variegatum. 

The  lateral  groove  is  long.  This  is  a  medium  size  tick  measvtring 
approximately  5.0  mm.  long  and  4.0  mm.  vride  and  is  easily  dis- 
tingxiished  from  all  other  species. 

Female;  Easily  identified  in  typical  specimens  but  its 
critical  characters  are  more  variable  than  those  of  the  male. 
Rather  few  females  are  extant  in  collections  and  v/hen  this  spe¬ 
cies  and  A.  variegatum  are  collected  from  the  same  herd  a  few 
questionaBle  specimens  may  present  themselves. 

Typically,  the  scutal  contour  is  much  more  narrowed  pos¬ 
teriorly  than  that  of  A.  variegatum,  but  intermediate  individ¬ 
uals  do  exist.  Scutal  punctations,  usually  coarse  and  crowded 
only  in  the  lateral  fields,  sometimes  spill  over  into  the  cen¬ 
tral  field;  small  punctations  scattered  over  the  scutum  tend  to 
become  rather  large  in  a  few  individuals.  Pigmentation  of  most 
specimens  consists  of  a  narrowly  elongate  area  in  the  central 
field  posteriorly  and  a  pair  of  small  spots  laterally,  but  this 
character  is  somewhat  variable.  Eyes,  coloration,  and  relative 
size  are  like  those  of  males. 
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73 


75 


Figures  72  and  73,  o’,  dorsad  and  ventral  viev/s 
Figures  74  and  75,  9,  dorsal  and  ventral  views 

AI-IBLYOIIMA  MLFMQirJird  SOUP 
Sudan  (Jubaj  specimens  from  tortoise 
For  note  on  scutal  length-width  ratio  of  o,  see  IDEUTIFICaTION, 


PLATE  :o:vi 
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Pd-miXOim  I'AP.MCREUt-I  Koch,  1844  (GROUP )» 


(Figures  72  to  75) 

THE  URGE  REPTIIE-AI'BLYOH'IA, 

L  N  o  o'  EQUATORIA  PROVDiCE  RECCFDS 


4 

1 

Torit 

Varanus 

n.  niloticus** 

Dec 

1 

1 

Torit 

Kinixys 

b.  belliana*-» 

Jam 

6 

5 

20 

Juba 

Kinixys 

b.  belliana** 

Dec 

Torit  and  Juba  appear  to  be  the  only  locality  records  avail— 
able  for  the  Sudan.  A  number  of  Varanus  lizards  and  tortoises 
in  Torit  and  Juba  Districts  and  elsev/here  in  the  Sudan  have  been 
examined  but  this  tick  was  found  only  on  the  three  reptiles  listed 
above.  Sudan  Government  collections  also  contain  specimens  from 
Atiambo,  formerly  in  this  Province  but  now  a  part  of  Uganda. 


*Sudan  specimens  referable  to  A.  ra.rnioreum  fall  into  what  is  be¬ 
lieved  to  be  a  group  of  closely  related  African  species  in  need 
of  carefxil  study  before  definite  names  can  be  satisfactorily  ap¬ 
plied.  References  here  are  for  ainy  ticks  for  which  the  name  A. 
marmoreum  has  been  used.  The  term  "'A.  marTroreum  group"',  as  h'ere 
used,  inclxides  specimens  that  can  be""keyed  to  this  name  in  the 
Robinson  (1926)  key,  or  that  come  close  to  it  but  do  not  equal 
related  species  such  as  A,  nuttalli.  The  A.  falsomarTOreum  of 
Tonelli-Rondelli  (1935)  also  falls  into  this  group.  The  disposi- 
tion  of  this  group  dictated  by  Schulze  (1932A)  is  hopelessly  un¬ 
natural  and  practically  useless. 

**The  distribution  of  V,  nlloticus  and  related  species  is  stated 
on  page  283.  K.  _b.  beTliana  ranges  as  far  vest  as  Cameroons, 
where  the  subspecies  npc^xieyi  also  occurs;  the  latter  extends 
westward  to  Sierra  Leone  (Loveridge,  correspondence). 
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DISTRIBUTION  EJ  THE  SUDAIJ 


r Khartouni;  OmdiiTTnan  (King  1926),  Khartoun  (Nuttall  1914A, 
Robinson  1926).  Specimens  from  Omdijrman  and  Khartoum  in  Sudan 
Government  collections  are  from  captive  tortoises  from  unstated 
localities  and  probably  represent  the  records  or  parts  of  the 
collections  on  which  King’s,  Nuttall *s,  and  Robinson’s  statements 
were  made.  No  evidence  is  at  hand  to  show  that  this  tick  occurs 
in  nature  in  Khartoum  Province. J7 

DISTRIBUTION 

A.  marmoreum  ranges  throughout  the  Ethiopian  Faunal  Region, 
except  in  the  Arabian  extension  of  this  area.  It  appears  to  be 
more  common  in  eastern  and  in  southern  Africa  than  it  is  in 
western  and  central  Africa. 

NORTH  AFRICA;  ADGERIA  (As  A.  sparsum;  Neumann  1899. 

This  specimen  was  actually  collected  in  the  Paris  Zoological 
Garden*  (Bequaert,  correspondence).  The  occurrence  of  A.  marmoreum 
in  Algeria  and  North  Africa  is  Questionable.  See  footnote,  page 
228)._7 

WEST  AFRICA;  FRENCH  VJEST  AFRICA  (Neumann  1911).  SIERRA  lEONE 
(Entomological  Report  1916.  Hoogstrsial  1954C  ). 

CENTRAL  .iFRICA;  BELGIAN  CONGO  (Neumann  1911.  Nuttall  and 
Warburton  1916.  ^quaert  1930A,193l). 

Note;  According  to  Theiler  (correspondence),  the  record 
for  Ruanda-Urvindi  in  Santos  Dias  (195ZD)  is  incorrect. 

EAST  AFRICA;  SUDAN  (King  1911,1926.  Nuttall  1914A.  Robin¬ 
son  1926.  Hoogstraal  1954B). 


*Hesse  (1920)  reported  a  female  from  the  Leipzig  Zoological  Gar¬ 
dens  and  Hoogstraal  (1954C )  another  from  the  London  Zoological 
Gardens, 
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ETHIOPIA  (Neumann  1922.  Stella  1938A,1939A,1940.  Charters 
1946).  ERITPuEA  (Tonelli-Rondelli  1930A.  Stella  1940).  "'SOIIALI- 
LAND,  Gueldessa*"  (Robinson  1926),  BRITISH  SOMALIIAl'D  (Neumann 
1922.  Stella  1938A,1939A).  ITALIAN  SOMALILAID  (Paoli  1916. 
Tonelli-Rondelli  1932E,  see  also  Tonelli-Rondelli  1935  as  A, 
falsomarmoreum  sp.  nov.  Niro  1935*  Stella  1940).  ” 

KENYA  (Neumann  1899,1901,1911,1912,  Neave  1912,  Anderson 
1924A,B,  Robinson  1926,  Bequaert  1930A,  Lewis  1931A,C  ,1932A, 
1934,1939A.  Loveridge  1936b),  UGANDA  (Hirst  1909.  Robinson 
1926.  llettam  1932.  Wilson  1950C.  Binns  1952).  TAI^GANYIKA 
(Howard  1903,  Neumann  19070,19106,1911.  l-lbrstatt  1913.  Love¬ 
ridge  1923c,  as  A,  marmoreum  is  actToally  A,  nuttalli  according 
to  Bequaert  19301,  kobinson  1926,  Loveridge  1'52S,  J.  B. 

Walker,  unpublished;  see  HOSTS  below). 

SOUTHERN  AFRICA:  ANGOLA  (Specimens  in  HH  collection). 
MCKAMBliljE  (koward  1908.  Neumann  1911.  Robinson  1926.  Santos 
Dias  1947A,1951A,1952D,1953B.  Hoogstraal  1954C). 

NORTHERN  RHODESIA  (Neave  1912.  Robinson  1926).  SOUTHERN 
RHODESIA  (Jack  1921,1928,1937,1942).  NYASALAND  (Neave  1912. 
Robinson  1926,  Wilson  195*08). 

BECHUAI'JAIAND  (Robinson  1926).  SOUTHWEST  AFRICA  (Tromsdorff 
1914).  UNION  OF  SOUTH  AFRICA  (Koch  I844.  Neumann  1899,1901, 
1911.  Lounsbury  1905*.  Howard  1903.  DWnitz  1910B.  Moore  1912. 
Bedford  1920,1926,1927,19328.  Robinson  1926.  Curson  1928. 
Alexander  1931.  Bedford  and  Graf  1934,1939.  Neitz  1948). 

OUTLYING  ISLANDS;  ZANZIBAR  (Neumann  1899,1901,1911). 


HOSTS 

The  chief  hosts  of  the  components  of  the  '"A.  marmoreum  group" 
await  to  be  determined.  Tortoises  and  the  rhinoceros  were  men¬ 
tioned  by  all  early  workers,  mostly  without  further  data  (see  REIIARKS), 


^See  Robinson  (1926). 


_  227  - 


Contemporary  reports  of  the  rhinoceros,  Rhinoceros  bicornis 
subspp,  as  a  host  are  chiefly  those  of  RobinsmTTr^^^FT'wHoT^!” 
corded  half  a  dozen  collections  from  Kenya,  Nyasaland,  and  Rhode¬ 
sia.  My  collection  and  that  of  the  Museum  of  Comparative  ZoBlogy 
contain  specimens  from  rhinoceros  in  Kenya.  Itiss  Walker’s  Tanga¬ 
nyika  collections  (correspondence)  contain  47  males  and  seven 
females  from  four  rhinoceros  hosts.  The  white,  or  square- lipped, 
rhinoceros,  Ceratotheri\im  s.  siimjm,  is  a  host  in  Zuliiland  (Curson 
1928). 

Recent  records  from  tortoises,  Testudo  spp,  or  Kinixys 
belli ana,  are  those  of  Neumann  (1922),  Robinson  (1926 J  with 
numerous  collections  from  throvighout  the  tick’s  range,  and 
Hoogstraal  (1954C)  from  Sierra  Leone.  Bedford’s  (1932B)  state¬ 
ments  and  Theiler’s  unpublished  records  from  South  Africa  indi¬ 
cate  that  tortoises  are  commonly  infested  in  Transvaal  and  are 
the  tick’s  chief  host  there.  Other  scattered  records  for  tor¬ 
toises  are  those  of  the  Sudan  specimens  above,  Mettam  (1932) 
for  Uganda,  Vfilson  (1950B)  for  Nyasaland,  and  Santos  Dias’  (1953B) 
summary  of  Mozambique  ticks  in  which  no  other  hosts  are  listed  for 
A.  marmoreum.  A  single  collection  from  Tanganyika  consists  of 
six  males  and  nine  females  (j.  B.  Walker,  unpublished). 

The  warrener  or  leguan  lizard,  Varanus  spp.,  is  sometimes 
attacked.  More  recent  reports  are  the  single  collection  of  Ro¬ 
binson  (1926)  and  that  from  the  Svidan  listed  above,  llettam’s 
(1932)  Uganda  note,  Loveridge’s  {1936A)  Kenya  record,  a  few  lots 
in  the  Onderstepoort  collection  (Theiler,  unpublished),  and  a 
few  lots  in  the  HR  collection  including  one  from  Angola. 

Some  snakes  are  hosts,  apparently  only  exceptionally*. 
Neimann’s  (l91l)  A.  spar  sum  (said  to  be  a  synon^nn  of  A.  marmoreum ) 

*The  hosts  of  A.  s.  sparsuro  Neiunann,  1899  (according  to  Robinson 

1926  a  synonym  of  A.  marmoreum)  were  reported  by  Neumann  to  be 
Spilotes  variabilis  and  Testudo  mauritanica  from  Algeria  and  East 
Airica.  3.  variabilis  is  a  synonym  of  S.  j^.  pull at us ,  a  large 
South  American  tree  snake  (Loveridge,  correspondence ) .  Therefore, 
since  A.  marmoreum  (=  A,  sparsum)  does  not  occur  in  South  America, 
either  Neumann’s  locality  record  or  host  record  is  incorrect.  The 
fact  that  the  '‘'Algerian’^  material  of  A.  sparsum  was  collected  in  a 
European  zoological  garden  (cf .  page  ^26)  v;ould  suggest  that  both 
data  are  difficult  to  assess.  It  further  suggests  that  the  vali¬ 
dity  of  the  synonymy  of  A.  sparsum  should  be  reinvestigated. 
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came  from  Spilotes  pullatus  (=  variabills),  Pioff  adders,  Bills 
spp. ,  have  been  reported  by  Hirst  Robinson  (1926),  Love- 

ridge  (1928),  Bequaert  (1930A),  and  Hoogstraal  (1954C);  Miss  Walker's 
Tanganyika  collection  (correspondence)  contains  four  males  and  a 
female  from  one  puff  adder.  Python  sp.  has  been  listed  by  Neumann 
(1911)  and  Lewis  (1934). 

Mammals,  other  than  the  rhinoceros,  are  also  occasional  hosts. 
Theiler's  unpublished  records  include  some  adults  from  domestic 
cattle  and  sheep,  Lewis  (1939A)  found  specimens  rarely  on  buffalo 
and  on  domestic  cattle.  Two  buffaloes  were  listed  by  Bequaert 
(1930A,1931)  and  one  by  Robinson  (1926);  my  collection  contains 
37  specimens  from  a  single  buffalo  in  Kenya,  Neumann  (l91l)  re¬ 
corded  a  genet,  Genetta  pardina,  Robinson  (1926)  an  eland,  and 
Tonelli— Rondelli  (l930A/a  bushpig.  In  my  collection  are  nximerous 
adults  from  giraffes  in  Kenya.  Alexander  (l93l)  was  unable  to 
induce  adults  to  feed  on  domestic  animals. 

Among  birds,  the  guineafowl  h?.s  been  recorded  as  a  Uganda 
host  by  Mettjun  (1932). 

Man  was  reported  as  an  actual  host  by  Charters  (1946)  in 
Ethiopia, 

Nymphs  are  sometimes  taken  with  adults  from  tortoises.  Dr. 
Theiler  (unpublished  records)  has  numerous  nymphs  from  fowls. 

Seven  nymphs  were  removed  from  the  African  hoopoe,  Upupa  africana, 
in  Mozambique  (Hoogstraal  1954C),  Lounsbury  (1905^ )  and  Howard 
(1908)  reported  that  larvae  and  nymphs  feed  readily  on  lizards, 
cattle,  goats,  tortoises,  and  birds. 

In  the  Onderstepoort  laboratory,  larvae  and  nymphs  feed 
readily  on  gtiineapigs  but  advilts  do  not  (Theiler,  correspondence). 
Kenya  larvae  and  nymphs  from  females  from  tortoises  feed  well  on 
the  ears  of  rabbits,  and  resulting  adults  on  the  scrotum  of  a  ram. 
This  is  a  hardy  species,  and  sixteen-month  old  nymphs  feed  quite 
well  while  adults  remain  alive  for  23  months  without  feeding  (J. 

B.  Walker,  correspondence).  See  REMARKS  below. 


''See  Robinson  (1926). 
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The  sorting  out  of  these  host  records  awaits  a  thorough  biow 
logical  and  taxonomic  stvidy  on  this  interesting  group  of  ticks. 


BIOLOGY 

(See  also  REMARKS  below) 

Life  Cycle 

Lounsbury  (1905*)  stated  that  adxilts  will  not  feed  on  goats 
or  on  oxen  if  they  have  not  first  fed  from  a  tortoise  in  an 
earlier  stage.  Adults  attached  to  the  host  before  seeking  the 
other  sex,  unlike  many  other  species  of  Amblyomma.  Lounsbury 
also  provided  observations  on  time  reqToired  for  each  stage  and 
for  feeding.  These  data  are  not  abstracted  here  for  in  the  light 
of  confused  nomenclatiire  it  is  questionable  whether  the  species 
with  which  Lounsbury  worked  is  the  same  as  that  in  the  Sudan, 

Note  that  Alexander  (1931)  was  unable  to  induce  South  African 
adults  of  A.  marmoreum  to  feed  on  cattle. 

Ecology 

In  the  Ethiopian  Faiinal  Region,  this  group  of  ticks  occxirs 
in  a  variety  of  fatmal  areas.  Where  tortoises  are  common  these 
ticks  are  often  abundant,  but  this  incidence  is  by  no  means  uni¬ 
versal  in  Africa. 

On  tortoises,  these  ticks  are  usually  deep  in  the  host*s 
axillae  and  it  is  necessary  to  kill  or  anesthetize  the  animal 
to  see  or  secure  all  of  the  specimens. 


DISEASE  RELATIONS 

Textbook  statements  that  A.  marmoreum  actually  has  been  in¬ 
criminated  as  a  vector  of  boutonneuse  fever  of  man  refer  merely 
to  a  remark  that  this  was  one  of  several  tick  species  found  on 
patients. 


*See  Robinson  (1926), 
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Experimental  atten5)ts  to  transmit  heartvater  (Rickettsia 
rtnninantiuni)  of  cattle  through  this  species  have  failed. 


REMARKS 

A.  marmoreum  is  considered  by  most  workers  to  parasitize 
chiefly  the  rhinoceros  and  tortoise  but  Theiler  (correspondence) 
has  foiind  so  much  variation  in  morphology  and  host  data  on  spec¬ 
imens  sent  from  variolas  parts  of  Africa  that  she  prefers  to  refer 
to  all  specimens  as  '*A,  marmoreoim  group?®  \mtil  they  can  receive 
more  intensive  stvidy,”  Most  of  her  specimens  come  from  tortoises, 
a  few  from  Varanus  lizards  and  cattle.  She  considers  the  rhino¬ 
ceros  to  be  an  accidental  host,  or  else  the  host  of  a  separate, 
as  yet  unrecognized,  species  or  subspecies.  She  has  large  num¬ 
bers  of  nymphs  of  this  group  from  fowls. 

Schulze  (1932A)  realized  the  complexity  of  the  marmoreiom  group 
and  proposed  new  names  for  specimens  from  various  parts  of  Africa. 
Reasons  for  these  differentiations  appear  quite  invalid. 

A  definitive  species  name  for  Siidan  material  awaits  assign¬ 
ment.  The  range  of  variation  in  even  the  rather  small  series  of 
Sudan  specimens  at  hand  casts  considerable  doubt  on  the  validity 
of  all  those  '“related  species'*  that  are  based  on  certain  aspects 
of  scutal  ornamentation  or  on  coxal  spur  characters. 

The  structure  of  the  larval  eye  and  its  sense  organs  in  spec¬ 
imens  of  the  A.  marmoreum  group  has  been  described  and  illoistrated 
by  Gossel  (1935). 

Nutt  all  (1914A)  reported  on  a  malformed  specimen  of  A.  mar¬ 
moreum,  from  the  Sudan,  and  Schulze  (1941)  noted  characteristics 
oTTHe  halier *s  organ  of  this  species. 


IDENTIFICATION 

Males;  Large,  at  least  6.0  mm.  x  5.0  inm*  Scutum  with 
reddi sh_yellow  ornamentation  that  is  variable  but  essentially 
as  illustrated}  pale  areas  in  this  species  are  more  separated 
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from  each  other  by  dark  stripes  than  they  are  in  A,  nuttaTI i ; 
festoons  bicolored;  pimctations  consisting  of  fev/7  scattered 
large  and  numerous  small;  lateral  grooves  deep  and  long;  eyes 
flat. 


Females;  Large,  from  7.0  mm.  to  30.0  mm.  long  and  from  6.0 
mm.  to  20.0  mm.  vide,  depending  on  degree  of  engorgement.  Scutum 
extensively  pale  ornamented  and  with  central  pale  area  broadly 
rounded  posteriorly;  large  punctations  scattered  over  surface 
including  from  five  to  twelve  on  posterior  half;  eyes  flat. 

Although  the  scutal  length  of  A.  marmoreum  group  typically 
equals  its  width  or  is  slightly  greater  than  the  width,  the  Sudan 
specimen  illustrated  (Figure  74)  is  exceptional  in  that  its  width 
is  considerably  greater  than  length. 
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Figtires  76  and  77,  o’,  dorsal  and  ventral  views 
Figxjres  78  and  79,  $,  dorsal  and  ventral  views 


AMBLYO>aiA  NUTTALLI 
Sudan  specimens 


PLATE  XX.VII 
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AMBLYOMMA  NUTTALLI  Donitz,  1909 


(Figxrres  76  to  79) 

THE  SMALL  REPTILE-AMBLYOMMA 


L  N  $  d- 


EQUATCEIA  PROVINCE  RECORDS 
Reptiles 


7 

Farajok 

Kinixys  b.  belliana 

Mar 

1 

3 

Torit 

Kinixys  b.  belliana 

Aug 

3 

Meridi, 

50  mi. 

northeast  of  Kinixys  b.  belliana 

Oct  (SVS) 

1 

Torit 

Varanus  n.  niloticus 

Dec 

1 

Torit 

Varanus  e.  exant hematicus 

Jan 

MaTTimaJl. 

1 

Torit 

Ourebia  ourebi  aequatoria 

Feb 

Bird 

1 

Torit 

Francolinus  clappertoni 

Jan 


These  specimens  indicate  the  presence  of  A.  nuttalli  on  both 
the  east  and  west  banks  of  the  Nile  in  Equatoria  Province. 

Sudan  Government  collections  contain  specimens  only  from  Ossa 
River  (H.  H,  King  legit,  1913),  now  a  part  of  Uganda.  King  (1926) 
mentioned  no  Siodan  locality  records  for  this  species. 


DISTRIBUTION  IN  THE  SUDAN 

Kordofan:  As  A.  werneri  (Schulze  1932A),  a  single  specimen 
from  Talodi.  The  h'ost  is  most  probably  the  '“Cinixys  belliana'" 
mentioned  by  Werner  (1924). 
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DISTRIBUTION 


A.  nut t alii  is  widely  spread  throughout  the  African  continent 
within  the  ^Ithiopian  Faunal  Region. 

WEST  AFRICA:  NIGERIA  (Simpson  1912A,B.  Robinson  1926).  GOLD 
COAST  (Robinson  1926.  Stewart  1937).  FRENCH  WEST  AFRICA  (Villiers 
1955).  PCRTUGESE  GUn^  (Tendeiro  1951C,D,1952A,C ,D, 1953, 1954). 

CENTRAL  AFRICA:  CAliEROONS  (Donitz  1909.  Rageau  1951,1953A,B). 
BELGIAl^  CONGO  ^Schwetz  192X.  Bequaert  1931.  Theiler  and  Robinson 
1954). 

EAST  AFRICA:  SUDAN  (King  1926.  As  A.  w.  werneri:  Schulze 
1932A.  Hoogstraal  1954B).  ”  ~ 

ITALIAN  SCMALILAl®  (See  REliARKS  below). 


KEl'JYA  (Loveridge  1929.  Bequaert  193QA).  UGANDA  (King  1926, 
see  DISTRIBUTION  IN  THE  SUDAi^  above.  Robinson  1926.  Mettam  1932. 
Wilson  1950c).  TANGAI^IKA  (Donitz  1909.  Robinson  1926.  Love¬ 
ridge  192X  as  A.  marmoreum  is  actually  A.  nuttalli,  see  Bequaert 
1930a;.  ”  ” 

SOUTHERN  AFRICA:  SOUTHERN  RHODESIA  (Donitz  1909.  Jack  1942). 
MOZAliBlQljE  (Santos  Dias  1949B ,  1950A ,B ,1951A ,1952D  ,1953B ,  1955A,B ) . 
UNION  OF  SOUTH  AFRICA  (Curson  1928.  Alexander  1929,1931.  Bedford 
1932.  Neitz  1948). 


HOSTS 

Adults 

All  authors  list  land  tortoises  (Kinixys  spp.  or  Geochelone 
pardalis )  as  the  chief  hosts  of  adult  A.  nuttalli.  A  record  of 
the  side-neck  turtle,  PelomedTisa  s.  stiErvira  (=  P.  galeata),  as  a 
host  (Santos  Dias  195 3B^  was  based  on  misidentiTi cation  of  Pelusios 
s.  sinuatus,  '“a  species  of  lesser  importance  as  a  host"'  (Santos 
Dias  i^55B). 
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Infrequent  hosts  of  adults  are  monitor  lizards  (Varanus  spp.) 
(Robinson  1926,  Tendeiro  1951D,  and  Sudan  record  above j,  Agama 
lizard  (Loveridge  1929>  Beqxiaert  193Q^)>  python  (Bedford  l93^B), 
hedgehog  (Robinson  1926),  man  (Schwetz  192X),  and  one  specimen 
from  a  domestic  goat  (Theiler,  unpublished). 

Nymphs  and  Larvae 

Iramat'ure  stages  infest  tortoises  and  also  Varanus  lizards, 
birds,  and  hares.  Guineapigs  may  be  used  for  laboratory  rearing. 
Owing  to  the  paucity  of  field  records  for  immature  stages  it  is 
impossible  to  determine  their  host  preference  in  nature.  It  is 
unusual  to  find  a  tick  that  normally  feeds  on  warm  blooded  animals 
in  the  immature  stages  and  on  cold  blooded  animals  in  the  adult 
stages;  the  reverse  is  usually  true.  Yet  Theiler  (correspondence) 
has  nymphs  from  South  African  hares  and  from  a  tin:key  on  a  farm 
where  the  mountain  tortoise  is  also  common.  Further  field  stvidy 
of  this  matter  is  indicated  but,  as  A.  nuttalli  appears  to  be 
curiously  localized  and  seldom  abund^t,  the  success  of  such 
investigation  will  depend  on  local  factors.  Note  that  in  Equa- 
toria  Province,  single  nymphs  were  found  on  each  of  two  species 
of  Varanus  lizards,  on  an  oribi  (antelope),  and  on  a  francolin 
partridge,  but  none  were  taken  from  the  many  tortoises  examined. 

Various  literatijre  records  for  '"iguana"'  lizard,  a  non-African 
reptile,  should  be  '"leguan'"  or  monitor  lizard  (Varanus  spp.). 

Alexander  (1931 )  was  unable  to  induce  adults  to  feed  on 
laboratory  animals. 

See  also  BIOLOGY  below. 


BIOLOGY 

Santos  Dias  (1950A)  reared  this  species  using  guineapigs  and 
tortoises  as  hosts.  He  subsequently  reported  (1955B)  that  the 
life  cycle  is  a  three-host  type.  A  maximum  of  22,891  eggs  from 
a  single  female  were  noted  with  the  claim  that  this  is  the  great¬ 
est  ntimber  of  eggs  yet  observed  in  any  of  the  Ixodoidea.  The 
minimum  period  for  completion  of  the  life  cycle  is  estimated  at 
134  to  151  days,  the  maximum  period  217  to  296  days.  This  paper 
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is  illustrated  with  photographs  of  both  sexes  feeding  from  the 
interstices  of  the  host's  shields.  0\ir  Torit  adults,  however, 
were  taken  in  the  host's  axillae  (during  a  native  big-game  hvint 
and  stored  in  a  hunter's  ear,  plugged  with  mud,  for  three  hours 
until  o\ir  lost  vials  could  be  recovered). 


DISEASE  RELATIONS 

Experimental  attempts  to  transmit  heartwater  (Rickettsia 
ruminantium)  of  cattle  by  this  tick  species  have  failed. 

It  is  claimed  that  specimens  have  been  found  infected  with 
Q  fever  (Coxiella  burnetii)  in  Portugese  Guinea. 

As  with  the  A^nomma  parasites  of  lizards  and  snakes,  it  is 
of  interest  to  conjecture  that  the  small  reptile- amblyomma  may 
be  a  vector  of  the  heraogregarines  of  tortoises. 


REMARKS 

Misshapen  specimens  have  been  reported  (Santos  Dias  1949B, 
1950A,1955A) . 

Amblyomma  werneri  werneri  Schulze,  1932(A),  described  from 
Kinixys  b.  belliana  (see  Werner  1924)  from  Talodi,  Kordofan,  Svidan, 
appears  to  be  a  synonym  of  A.  nut t alii .  Follov/ing  Schulze's 
practice  of  applying  species  names  to  any  variant,  he  distin- 
gxiished  a  single  specimen  as  different  from  A.  nuttalli  for  the 
following  reasons:  the  dark  marking  not  bla"ckish- brown,  but  light 
red  brown  on  a  light  reddish  brown  background;  darker  markings 
bounded  with  a  coppery  color  (in  A.  nuttalli  dark  yellow  brown 
without  copper  borders);  median  stripes  more  irregular  than  in 
A.  nuttalli  and  broadened  at  the  ends;  lateral  groove  sharply 
defined  against  the  scutum,  in  A.  nuttalli  irregular;  and  ventral 
median  muscleplate  smaller. 

All  characters  proposed  to  separate  A.  werneri  from  A.  nuttalli 
fall  well  within  the  normal  reinge  of  variation  due  to  age,  nutrition, 
or  methods  of  preservation.  In  long  series  of  any  Amblyomma  species. 
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some  specimens  vary  in  roundness,  flatness,  development  of  the 
ventral  muscleplate,  and  sharpness  of  the  lateral  groove.  Com¬ 
parison  of  many  specimens  of  this  genus  preserved  in  alcohol  with 
those  preserved  as  dry  specimens  shows  that  those  preserved  in 
alcohol  frequently  develop  a  coppery  sheen  due  to  chemical  change. 
Theiler  has  made  similar  observations  in  this  respect.  The  obscu¬ 
rity  of  the  color  pattern  and  its  overlay  with  a  basic  color  in 
some  specimens  in  any  extensive  collection  of  arablyoramas  from 
even  a  single  host  is  taken  for  granted  by  most  students.  Using 
the  above  mentioned  criteria,  proposed  by  Schulze,  large  collec¬ 
tions  of  A.  variegatum  and  A.  lepidum  from  single  herds  of  cattle 
have  been^examined .  It  has  been  found  that  each  collection  con¬ 
tains  no  less  than  four  '•'species'"  and  up  to  seven  '•‘species'". 

Comparison  of  Sudan  specimens  with  others  from  various  parts 
of  Africa  and  of  the  type  specimens  of  A.  nut t alii  in  British 
Museum  (Natural  History)  reveals  no  significant  differences  to 
obtain  between  any  of  them. 

It  is  for  these  reasons  that  it  has  been  proposed  (Hoogstraal 
1954B)  to  consider  A.  werneri  werneri  Schulze,  1932(A),  as  a  syno¬ 
nym  of  A.  nut t alii  "Donitz,  1^(^. 

It  is  also  of  some  interest  to  consider  the  status  of  A. 
werneri  poematium  Schvilze,  1932,  described  on  the  basis  of  two 
mSCes~rrom  a  young  rhinoceros,  at  the  Amsterdam  zoological  gardens, 
from  East  Africa.  This  subspecies  was  distinguished  by  '"a  wonder¬ 
ful  metallic,  copper,  partly  greenish  gloss  (with)  brown  elements 
of  the  conscutiam  bordered  in  copper"',  in  one  of  the  two  specimens, 
but  in  the  other  '"the  structure  producing  the  metallic  coloration 
was  in  greatest  part  destroyed,  only  in  a  few  places  did  the 
greenish  coppery  sheen  show  up"'.  The  size  of  these  specimens  was 
also  larger  than  that  of  the  subspecies  werneri . 

I  have  seen  a  male  specimen  taken  from  a  Somali  tortoise 
(^'17691,  Rocky  Ifountain  Laboratory,  Hamilton,  determined  as  A. 
werneri  by  Dr.  E.  Stella).  This  tick  answers  the  description  of 
A.  w.  poematium  but  has  a  somewhat  rugose  scutum  suggestive  of 
injiary  during  molting  or  during  an  immature  stage.  The  specimen 
resembles  a  teneral  individual,  i.e.  one  that  has  been  preserved 
shortly  after  molting  while  still  bloated  and  before  the  colors 
are  fast. 
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Santos  Dias  (1954G)  opines  that  (l)  A.  poemativim  is  a  sepa¬ 
rate  spcies,  (2)  A.  schlottkei  Schxilze,  T93271SgIvE“be  a  synonym, 
and  (3)  A.  faiai  Cantos  Dias,  1951,  definitely  is  a  synonym.  The 
specificity  of  A.  poematium  is  hardly  convincing  on  the  basis  of 
descriptions  an3  illtistrations,  though  there  is  a  possibility 
that  coirparison  of  speciitens  may  provide  yet  immentioned  clues  to 
separate  this  morphologically  from  A.  nuttalli.  Breeding  experi¬ 
ments  are  also  indicated, 


IDENTIFICAriON 

A,  nuttalli  is  similar  to  A,  marmoreum  in  characters  mentioned 
under" that  species,  except  for  the  follovang:  Males;  Size  is 
smaller,  always  less  than  6,0  mm,  long.  Pale  ornamentation  of 
the  scutum  is  somewhat  variable,  but  all  specimens  are  like  the 
one  illustrated  in  that  the  dark  areas  are  less  extensive  and 
more  broadly  separated  from  each  other  by  light  areas  than  they 
are  in  A.  marmorevim. 

Females;  This  sex  is  also  smaller  than  that  of  A.  marmorevim 
(body  approximately  7.0  mm.  long,  5.5  mm.  wide;  scutum  about  3*2 
mm.  long,  3,3  mm.  wide);  the  central  pale  scutal  ornamentation 
tapers  to  a  narrow  point  posteriorly  and  is  therefore  very  dis¬ 
tinctive. 
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Figiires  80  and  81,  d*,  dorsal  and  ventral  views 
Figures  82  and  83,  9,  dorsal  and  ventral  views 

Al^BLYOm  POMPOSUI-1 
d  specimen  from  Belgian  Congo 
9  specimen  from  the  Sudan 

PLATE  XXVIII 
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AI-IBLYQ-g-!A  PgiPOSUIl  Donitz,  1909. 
(Figures  80  to  S3) 

THE  HIGHLAI®  BOUT  TICK 


L  N  o  o'  EQUATORIA  PROVIIiCE  RECORD 

1  Yei  domestic  cow  Jan 

This  specimen,  identified  by  Dr.  G.  Theiler,  is  the  only  one 
of  this  species  from  the  Sudan.  It  represents  an  apparently  rare 
intrusion  into  the  western  half  of  Equatoria  Province  from  the 
Belgian  Congo.  Ecologically,  the  Yei  area,  except  for  a  few  hill 
masses,  does  not  seem  suitable  for  the  survival  of  this  mountain- 
inhabiting  species  though  other  localities  in  the  eastern  high¬ 
lands  of  Equatoria  Province  might  well  meet  its  requirements. 

See  A.  superbum,  REI'IARKS  below. 


DISTRIBUTION 

A.  pomposum  is  a  highland  tick  of  eastern  Central  Africa, 
adjacent  parts  of  East  Africa,  and  northern  parts  of  southern 
Africa.  See  also  REI-IAPJCS  and  IDEUTIFICATION  below. 

CSimiAL  AFRICA;  BELGIAJJ  CaiGO  and  RUAIIDA-URUUDI  (Uuttall 
and  War burton  19l6.  Seydel  1925.  Robinson  1926.  Schwetz  1927A. 
Bequaert  1931.  Neitz  1947.  Schoenaers  1951A.  Theiler  and  Ro¬ 
binson  1954.  Note;  Santos  Dias  1953E  refers  most  of  these 
Congo  reports  to  his  A.  superbum  sp.  nov.  However,  correspondence 
with  curators  reveals  that  he  had  not  examined  the  specimens  on 
which  these  references  were  baned) . 

EAST  AFRICA;  SUDAN  (Hoogstraal  1954B). 

KEi^A  (See  Note  under  IDEIITIFICATION  below) .  UGAI^A  (Hoogstraal 
1954C).  TANGAiT/li^  (Donitz  1909). 

SOOTHSRN  AFRICA;  AI'IGOLA  (Leitao  1942.  Robinson  1926.  Santos 
Dias  l^^Oc! .  Bacelar  1950.  Sousa  Dias  1950,  this  report  referred 
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to  A.  superb^  sp.  nov,  by  Santos  Dias  1953Ej  see  IDENTIFICATION 
below.  Tlieiler  and  Robinson  1954.  Rousselot  1953B).  ICKAlffilQUE 
/■Robinson  1912*,  1926*.  Santos  Dias  1947A,1953B»,195a,C*.  Aa. 
cording  to  Theiler  (correspondence),  A.  variegatvim  govurensis 
Santos  Dias  (1950B),  from  the  extreme” north  of  Sul  ao  Save  Prov- 
ince,  is  synonymous  with  A.  pomposvim.  Recently,  Santos  Dias 
(1953E)  has  agreed  with  tKis  view;  see  IDENTIFICATION  below_7» 

NORTHERN  RHCDESIA  (Robinson  1926.  Matthysse  1954.  Theiler 
and  Robinson  1954).  SOUTHERN  RHODESIA  (See  REMARKS  below). 


HOSTS 


and  then  rarely,  in  Northern  Rhodesia.  Mules  (Nuttall  and  War- 
burton  1916.  Robinson  1926.  Sousa  Dias  1950).  Horses  (Theiler, 
unpublished  records).  Sheep,  goats,  dogs,  donkeys  (Sousa  Dias 

1950). 

Man  (As  synonymous  A.  variegatum  nocens;  Robinson  1912*  and 
subsequently  frequently  quoted  without  additional  observations). 

'"Striped  antelope'"  (D'Snitz  1909).  Sable  antelope,  roan  auite- 
lope,  and  eland  (Robinson  1926,  Schwetz  192 7A;  Congo  specimens  in 
Onderstepoort  collection).  Hartebeest,  kudu  (Robinson  1926). 

Zebra  (Schwetz  1927A).  Buffalo  (Jack  1942*).  Warthog  (Schoenaers 
I95IA).  Ankole  topi,  Damaliscus  korrigum  ugandae  (Hoogstraal  1954C). 
The  nymphal  specimen  from  a  monkey,  mentioned  by  Santos  Dias  (1954C), 
should  be  checked  against  A.  variegatum.  '"Wild  hosts  only  in 
Northern  Rhodesia'"  (Matthj^se  i^^4y. 


BIOLOGY 


See  REMARKS  and  IDENTIFICATION  below.  All  authors  who  refer 
to  collecting  localities  for  A.  pomposvun  stress  the  fact  that  it 
is  a  highland  species.  ” 


*This  record  should  be  read  in  conjunction  with  statements  in 

REMARKS  and  in  IDENTIFICATION  below. 
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DISEASE  RELATIONS 


MAN*t  A.  pomposum  is  said  to  attack  African  children's  heads 
and  causes  sloughing  ot  the  skin.  This  has  not  been  substantiated 

CATTLE;  Inflammation  and  sloughing  of  mammae.  Heartvater 
(Ricketisia  ruminantium). 

HORSES;  Pyolymphangitis, 


REMARKS 

According  to  Robinson  (1912*),  A,  pomposum  (=  A.  variegatim 
nocens)  occurs  in  the  Rhodesias  and  lioziunbique  chieTly  in  bushveld 
from  2000  to  3000  feet  elevation  and  seldom  above  4000  feet.  He 
further  stated  that  this  tick  is  notorious  for  the  damage  it  does 
to  stock  in  the  Rhodesias,  where  it  is  known  as  the  “Pyaemia  tickf" 
However,  ^forris  (1933,1935,1936)  attributed  “tick- pyaemia"’  in 
Northern  Rhodesia  to  A.  variegatum.  In  Southern  Rhodesia,  Jack 
(1918)  referred  “ixodic  lymphangitis'*  to  A.  variegatum,  Sinclair 
(1916)  associated  skin  diseases  of  cattle'” with  A.  variegatum, 
and  Jack  (1928,1937,1942)  also  mentioned  only  A.  variegatum  with 
reference  to  abscesses  and  sloi;ighing  of  the  ho'sts'  skin.  In  his 
first  two  papers  Jack  did  not  differentiate  between  A.  variegat;im 
and  A.  pomposum,  but  in  his  1942  report  he  stated  that  the  local 
higtJands  where  A.  pomposum  would  be  expected  to  occur,  are  free 
of  amblyommas  but  that  some  male  specimens  of  A.  variegatum  from 
the  lowlands  may  show  a  tendency  to  resemble  A.  pomposum.  See 
also  IDENTIFICATION  below. 

Theiler  (correspondence)  calls  attention  to  the  following 
facts  that  may  modify  many  of  the  above  reports  concerning  A. 
pomposum.  Robinson's  (1912,1926)  remarks  concerning  A.  pom^sum 
in  Mozambique  and  Southern  Rhodesia  are  based  on  statements  of 
lir.  E,  M.  Jarvis.  Jack's  records  for  Southern  Rhodesia  apparent¬ 
ly  are  quoted  from  the  same  source,  for  no  further  data  are  pre¬ 
sented,  The  extensive  Onderstepoort  collection  has  no  speci¬ 
mens  from  Southern  Rhodesia.  Theiler's  correspondence  with 
Dr.  Lawrence,  Assistant  Director  (Research)  of  the  Southern  Rhode¬ 
sia  Veterinary  Department,  indicates  that  he  is  not  aware  that  A. 

*This  record  should  be  read  in  conjunction  with  statements  in 
RQ4ARKS  and  in  IDENTIFICATION  below. 
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poraposum  occurs  in  this  territory  and  that  he  considers  the  Jarvis 
statements  as  '•'sheer  nonsense'*.  It  appears,  therefore,  that  earlier 
literature  records  for  A.  pomposum  in  Mozambique  and  Southern  Rhode¬ 
sia  are  open  to  question. 

Wherever  A.  pomposum  occirrs  it  seems  to  be  present  in  good 
nvunbers.  Its  distribution,  so  far  as  Theiler  has  determined  (cor¬ 
respondence),  is  mainly  in  the  Rhodesia  Highland  Savannah  type  of 
vegetation,  certainly  not  in  the  moist  vegetation  of  the  Unitali- 
I'lelsetter  district  aiod  adjoining  Manicaland. 

More  extensive  search  for  and  study  of  this  species  is  required. 
Statements  regarding  damage  to  cattle  and  to  children  by  this  tick 
in  Southern  Rhodesia  appear  to  be  questionable. 

Sousa  Dias  (1950)  vrrites  concerning  A.  pomposum,  which  is  com¬ 
mon  in  the  Angolan  highlands,  as  follows;  "'It  is  considered  by 
breeders  to  be  one  of  the  most  harmfiil  ectoparasites  of  stock  for 
it  causes  wounds  that  are  most  difficiilt  to  heal.  It  is  probable 
that  (this  tick)  is  one  of  the  factors  that  favors  the  dispersal 
of  bovine  dermatoses  so  common  in  Angola'*.  He  surmises^  that  A. 
pomposum  is  a  heartwater  vector  in  Angola  inasmuch  as  it  occurs 
in  heartwater  areas  in  the  absence  of  other  recognized  vectors. 
^Neitz  (1947)  showed  that  A.  poraposum  is  a  vector  of  heartwater__7- 

A.  pomposum  is  close  morphologically  to  A.  lepidiim  and  to  A. 
variegatum.  The  latter,  biologically,  is  a  most  versatile  tick 
except  that  it  shims  desert  and  rainforest  areas.  A.  lepidum 
is  a  semiarid  country  and  savanrlah  species.  A.  pomposum  appears 
to  be  chiefly  a  highland  species.  See  also  remarks  on  A.  superbura 
in  section  below. 

A  gynandromorph  of  this  species  has  been  described  by  Santos 
Dias  (1954).  Schulze  (1932C)  discussed  certain  features  of  the 
ornamentation  of  A.  pomposum  in  relation  to  other  species  in  this 
genus.  ” 
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IDEJJTIFICATION 


Both  sexes  have  hemispherical  eyes  situated  in  a  depression, 
and  are  distinct  from  A.  variegatum  and  A.  lepidum  in  possessing 
very  coarse  scutal  pun'ctations. 

Male  scutal  ornamentation,  inside  the  lateral  groove,  is 
like  thai  of  A.  lepidum  except  that  a  smsill  red  spot  may  be  present 
laterally  in  pomposum,  but  no  red  color  is  found  on  A,  lepidum. 

The  female  scutum  may  be  variable  in  length-width  ratio,  that 
of  some  specimens  being  only  as  long  as  wide,  of  others  longer 
than  wide;  its  rugosity  is  very  distinct;  it  may  be  vinornamented 
but  usually  has  a  small  white  or  pale  spot  in  the  posterior  field. 
^Robinson  (1926)  stated  that  55  are  unornaraented.  Nevertheless 
a  nvimber  of  those  in  the  Nuttall  collection,  which  comprised  his 
chief  reference  material,  have  ornamented  spots  on  the  scutum. 
These,  as  well  as  others  similar  to  them  have  been  observed  in 
different  collections 

Specimens  from  the  Sudan  referable  to  these  characteristics 
shovild  be  checked  against  authoritatively  identified  specimens  from 
the  known  range  of  A.  pomposum  before  this  name  is  applied.  Char¬ 
acters  provided  her"e  are  generalized;  an  exhaustive  survey  of  the 
subject  is  precluded  by  our  uncertainty  over  variability  between 
this  species  and  A.  variegatum,  as  indicated  below. 

Note 

In  some  large  collections  of  A.  variegatum,  a  few  robust  male 
specimens,  or,  more  rarely,  a  few  pygmy  male  specimens,  may  be  sug¬ 
gestive  of  A.  pomposum  owing  to  unusually  heavy  scutal  pxinctations. 
Associated  females  are  also  more  heavily  pxinctate  and  may  have  a 
wider  scutum  than  normal.  Jack  (1942)  referred  to  similar  males 
from  Rhodesia  (see  REMARKS  above).  I  have  collected  a  few  lots 
of  such  specimens  in  the  Sudan  and  in  the  mountains  of  Yemen 
(Arabia).  The  most  distinctive  collection  in  this  category  is 
one  recently  presented  to  me  by  Dr.  C.  B.  Philip,  who  collected 
it  from  a  herd  of  cattle  near  Kabete  in  the  mountains  of  central 
Kenya.  The  single  female  has  a  wide  scutum  and  is  heavily  punc¬ 
tate  but  not  nigose  and  the  punctations  are  not  confluent.  Of 


245  - 


the  males,  four  are  slightly  more  punctate  than  is  usual  for  A. 
variegatvim,  one  is  slightly  more  pxmctate  than  the  first  four” 
and  the  last  two  are  so  heavily  punctate  that,  alone,  there  wovild 
be  little  question  of  their  identity  as  A.  pomposum.  Such  spec¬ 
imens,  in  addition  to  various  queries  already  mentioned,  suggest 
the  possibility  that  A,  pomposum  is  a  heavily  punctate,  mountain 
or  heavy  forest  subspecies  of  A.  variegatiun  and  that  intergradation 
does  occur. 

It  appears  that  A.  variegatum  govvurensis  of  Santos  Dias 
(1950B,1954H)  is  an  intermediate  form  between  the  almost  nonpunctate 
A.  variegatum  and  the  heavily  punctate  A.  pomposum.  Santos  Dias* 
"description  adds  weight  to  the  concept  that  A.  pomposum  is  actually 
no  nwre  than  a  variant  form  or  subspecies  of” A.  variegatum.  Rearing 
of  progeny  from  isolated  females  in  lowlands  and  in  highlands  and 
transporting  some  of  their  progeny  to  different  altitudinal  levels 
for  development  under  different  ecological  conditions  may  solve 
this  question. 

Since  the  above  was  written,  Santos  Dias'  (1953E)  paper  des¬ 
cribing  A.  superbum  sp.  nov.  has  appeared.  In  it,  A.  variegatum 
govurensTs  is  placed  in  synonymy  imder  A.  pomposum.  A.  super bum 
IS  considered  to  differ  from  both  A.  v^iegatum  and  AT  pomposum 
chiefly  on  the  basis  of  size,  depth,  and  distribution  of  puncta- 
tions.  Even  more  recently,  the  same  author  (1954H)  has  reaffirmed 
the  validity  of  his  variety  of  A.  variegatum,  with  no  indication 
of  what  he  proposes  to  do  about” A .  super bum . 

On  ecological  grounds,  A.  superbum  (or  A.  variegatum  govxxrensis) 
might  be  a  useful  niche  in  wEish  to  drop  the  Sudan  s^cimen  and 
certain  other  Central  African  lowland  specimens.  Variable  and 
confusing  series  of  specimens  still  confront  us.  Unfortunately, 
however,  A.  super bum  does  not  answer  the  problems  this  material 
poses.  No  recourse  offers  itself  but  to  maintain  the  present 
systematic  status  of  A.  variegatum  and  A.  pomposum,  undertake 
biological  studies  suggested  in  the  paragraph  above ,  and  only 
then  jtidge  the  presently  considered  questionable  validity  of  A. 
super bum  as  a  real  species  and  the  range  of  variation  in  A. 
variegatxim  and  A.  pomposum. 
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Santos  Dias  (195 3E)  fvirther  refers  the  Belgian  Congo  records 
of  A.  pompos^  by  Nuttall  and  Warburton  (1916),  Schwetz  (1927A), 
Bequaert  and  Schoenaers  (1951A-)  to  A.  super  bum.  Since  no 

adequate  descriptions  for  differentiating  Congo  specimens  were 
provided  by  these  authors,  the  validity  of  this  proposed  synonymy 
is  highly  questionable.  Belgian  Congo  specimens  that  have  been 
seen  in  British  Museum  (Natural  History)  collections,  in  Museum 
of  Comparative  Zoology  collections,  and  in  the  HH  collection  are 
typically  A.  pomposum  by  comparison  with  specimens  from  everywhere 
within  the” range  of  this  species. 

In  conclusion,  one  may  only  belabor  the  point;  the  status 
of  heavily  punctate  specimens  morphologically  intermediate  between 
A,  yariegatmo  and  A.  pomposum  remains  to  be  ascertained  by  bio- 
Togical  studies,  not  by  museum-type  stvdies. 
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85  87 

Figiores  84  and  85,  d',  dorsal  and  ventral  views 
Figxires  86  and  87,  $,  dorsal  and  ventral  views 

AimOMt^A  RHINOCroOTIS 
Sutlan  specimens 

PLATE  XXIX 
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AI-IBLYOMI^A  RHD^OCEROTIS  (de  Geer,  1778)  (=  A.  PETERSI  Karsch,  1878) 

(Figures  84  to  87) 

THE  RHINOCEROS  AMBLYOm 


L 


O’ 

2 


EQUATORIA  PROVINCE  RECCPDS 

Torit  on  grass 

Kajo  Kaji  on  grass 


Dec  (SGC) 

_  (BMNH) 


The  Sudan  Government  collection  specimens  were  collected  by 
H.  H.  King.  British  Museum  (Natural  History)  specimens  were  taken 
by  Captain  C.  M.  Stigand. 


DISTRIBUTION  IN  THE  SUDAN 
Upper  Nile;  Bor  (King  1926). 


DISTRIBUTION 

A.  rhinocerotis  occurs  in  central,  eastern,  and  southeastern 
Africli  apparently  wherever  the  rhinoceros  is  found. 

/"WEST  AFRICA;  LIBERIA:  Bequaert  (1930A)  states  that  Neumann*s 
(1901,1911)  Liberian  records  of  this  species,  repeated  by  Bedford  and 
Hewitt  (1925)  and  by  Bedford  (1932B)  are  in  error.  FRENCH  EQUATCEIAL 
AFRICA;  Neumann  (1899)  listed  A.  avireum  (a  synonym  of  A.  rhinocero¬ 
tis)  from  "Ngourou  Plains,  ZanzTbar*^.  it  is  probable  that  this  local¬ 
ity  is  actually  N*Govirou,  Ubangi-Shari,  French  Equatorial  Africa^^ 

CENTRAL  AFRICA;  BELGIAN  CONGO  (Schwetz  1927A.  River  Misisi, 
Schwetz  19271)  ,  p.  92,  is  in  Uganda.  Tonelli-Rondelli  1930A. 

Bequaert  1931). 

NOTE:  According  to  Theiler  (correspondence),  the  record  for 
Ruanda-Urundi  by  Santos  Dias  (195^)  is  in  error. 
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EAST  AFRICA;  SUDAN  (King  1926.  Hoogstraal  1954B,C). 


BRITISH  SOMALILAND  (Neumann  1922.  Stella  1938A,1939A,1940). 
ITALIAN  SOMALILAND  (Tonelli-Rondelli  1930A.  Stella  1940). 

KENYA  (Neave  1912.  Nevunann  1913,1922.  Anderson  192ZA,B. 
Robinson  1926.  Bedford  1932B.  Lewis  19310,1934.  Weber  1948). 
UGANDA  (Neave  1912.  Neumann  1922.  Robinson  1926.  Schwetz  1927C, 
p.  92,  as  Belgian  Oongo.  Bequaert  193QA,  p.  803.  Mettam  1932, 

1933.  Wilson  19500).  TANGANYIKA  (Neumann  1901,19070,19108,1911. 
Neave  1912.  Morstatt  1913.  Robinson  1926.  J.  B.  Walker;  un¬ 
published)  . 

SOUTHERN  AFRICA:  NORTHERN  RHODESIA  (Neave  1912.  Robinson 
1926)1  SolTTHfeW  rH6DESIA  (Jack  1942).  NYASALAND  (Neave  1912. 
Robinson  1926.  Wilson  1950B).  MOZAMBIQUE  (Karsch  1878.  Neumann 
1911.  Santos  Dias  1947A,1953B).  UNION  OF  SOUTH  AFRICA  (Breijer 
1915.  Bedford  and  Hewitt  1925.  Curson  1928.  Bedford  193 2B, 

1936) . 

r OUTLYING  ISLANDS:  liADAGASCAR:  Neumann  (1901,1911).  Poisson 
(l927y.  Locality  record  probably  erroneous,  cf.  Hoogstraal  (1953E). 
ZANZIBAR:  Neumann  (1899)  probably  in  error,  see  WEST  AFRICA  above^ 

r Note:  Neumann  (1899)  listed  JAVA  for  the  synonymous  A. 
aureum  but  subsequently  (1908)  he  stated  that  the  specimen  on  which 
this  record  was  baned  was  actually  A.  testudinarium.  ~J 


HOSTS 

All  workers  list  as  hosts  either  the  black  rhinoceros,  Diceros 
bicornis ,  or  the  white  or  square-lipped  rhinoceros,  Ceratotherivim 
siinum.  The  latter  in  both  the  northern  and  southern  areas  ot  its 
range.  Other  animals  that  vincommonly  serve  as  hosts  are;  eland 
(Neumann  1907C ,1910B,191l) ,  tortoise  (Bedford  1936),  and  python 
(Mettam  1932).  Domestic  cattle:  numerous  adults,  in  a  single 
lot;  Uganda  Veterinary  Service  collections. 

BIOLOGY 


Unstudied. 
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DISEASE  RELATIONS 


Unstudied. 


RHIARKS 

The  frequent  records  of  specimens  taken  from  grass  are  due  to 
the  large  size  and  conspicuousness  of  the  rhinoceros  amblyomma. 

This  species  often  has  been  referred  to  as  A.  petersi  (Karsch, 
1878),  but  according  to  Schulze  (1932A),  this  naine  is  synonymoxis 
with  A.  rhinocerotis  (de  Geer,  1778).  This  decision  is  acceptable 
for  t’Ke  present,  but  it  must  be  noted  that  Theiler  (correspondence) 
is  far  from  certain  of  its  validity.  Obviously  needed  is  a  careful 
study  of  the  original  material  and  literature  by  a  competent  contem¬ 
porary  student  with  full  access  to  pertinent  specimens. 

The  specific  name  rhinocerotis  (de  Geer,  1778)  frequently  has 
been  applied  to  Dermacentor  rhlnocerinus  (Denny,  1843).  However, 
as  Bequaert  (l93Cte)  pointed  out,  DSnitz  (191 OB)  has  long  ago  indi— 
cated  that  de  Geer’s  specimens  belonged  in  the  genus  Amblyomma  be¬ 
cause  of  their  longer  palpi. 

The  remarkable  parallel  or  convergent  evolution  of  rhinoceros- 
infesting  Amblyomma  and  Dermacentor  ticks,  and  the  relationship  of 
Gosmiomma  hippopoCamense  (Penny,  1843),  a  hyalommalike  beast,  is 
worthy  of  special  study. 

The  capsule  of  larval  halier’s  organ  in  A.  rhinocerotis  has 
been  noted  by  Schulze  (1941) >  who  also  (1950A7  discussed  the  adult 
dentition  of  this  species. 


IDENTIFICATION 

Males,  at  least  8.0  mm.  long  and  7.0  mm.  wide,  are  as  large 
as  any  other  African  amblyomma.  The  scutum  lacks  lateral  grooves, 
has  bicolored  festoons,  small  and  flat  eyes,  extensive  pale 
(yellowish)  ornamentation  on  a  dark  (reddish-brown)  background, 
and  a  few  large  scattered  punctations.  The  leg  segments  have  nar¬ 
row  pale  distal  rings. 
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Females  are  also  very  large,  approximately  9.0  mm.  long  and  8.0 
mm,  vide.  The  scutum  is  largely  pale  (reddish  or  golden)  with  lat¬ 
eral  margins  and  small  internal  areas  dark  reddish-brown;  it  bears 
few  coarse  punctations  on  the  anterior  half  but  n\imerous  fine  punc- 
tations;  eyes  are  flat  or  very  slightly  convex.  The  leg  segments 
exhibit  narrow,  pale  distal  rings. 
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FigTjres  88  and  89,  c?,  dorsal  and  ventral  views 
Figures  90  and  91,  9,  dorsal  and  ventral  views 


AMBLYOM-IA  THOLLONI 
Sudan  Specimens 

PLATE  XXX 


AI'IBLYOI-m  THOLLONI  Neumann,  1899. 


(Figures  88  to  91 ) 
THE  ELEPHAIfT  AI«IBLYOMMA 


L  N  5  cT  EQUATORIA  PROVINCE  REECKDS 


19  178 
8  15 
2  4 

4  8 


Lotti  Forest 

Tereteina 

Torit 

Torit 

Lokila 


Loxodonta  afrlc ana  oxyotis 
Loxodonta  africana  o:^otis 
LoxodonCa  a^ricana  oxyotis 
LoxodonCa  afrlc ana  oxyotis 
Chameleo  g.  gracilis 


Apr 

Feb 

Dec 

Dec 

Oct  (SVS) 


King  (1926)  listed  Equatoria  Province  without  localities  and 
his  specimen  vials  include  no  further  data.  The  nymph  from  a 
chameleon  was  identified  by  Dr.  G.  Theiler. 


DISTRIBUTION  IN  THE  SUDAI'I 

Although  it  may  have  been  reasonable  to  expect  that  A.  tholloni 
occurs  on  elephants  in  Bahr  El  Ghazal  and  Upper  Nile  Province  and  on 
the  west  bank  of  Equatoria  Province,  no  specimens  have  been  col¬ 
lected  to  indicate  its  presence  in  these  places.  Ticks  from  several 
elephants  shot  near  Yirol  and  Kenisa  in  Bahr  El  Ghazal  and  Upper  Nile 
Provinces  in  1911,  1953,  and  1954,  have  all  been  R.  simus  simus,  R. 
siraus  senegalensis ,  or  intergrades  of  these  two  subspecies. 


DISTRIBUTION 

A.  tholloni  occurs  through  much  of  tropical  Africa,  wherever 
the  i^rican  elephant,  Loxodonta  africana  subspp.,  is  found,  except 
possibly  along  the  northern  and.  southern  margins  of  the  host's 
range. 
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WEST  AFRICA:  LIBERIA  (Bequaert  1930A).  SIERRA  LEONE  (Siii5)son 
1913.  Robinson  1926).  IVCRY  COAST  (Rousselot  1951,19536.  Villiers 
1955). 

CENTRAL  AFRICA:  CAMEROONS  (Nevunann  1901,1911.  Ziemann  1905, 
1912A.  Rageau  1951,1953A,B) .  RIO  MUNI  (Robinson  1926).  FRENCH 
EQUATORIAL  AFRICA  (Neumann  1899.  Tonelli-Rondelli  1930A.  Fiasson 
1943B.  Rousselot  1951,19533.  Rageau  1953B). 

BELGIAN  CONGO  (Neumann  1899,1911.  Nuttall  and  Warburton  1916. 
Roubaud  and  Van  Saceghem  1916.  Robinson  1926.  Schwetz  1927A,B,C, 
1932.  Schouteden  1929.  Tonelli-Rondelli  1930A.  Bequaert  1930A,B, 
1931.  Rodhain  1936.  Fain  1949.  Theiler  and  Robinson  1954.  Van 
Vaerenbergh  1954). 

NOTE:  According  to  Theiler  (correspondence),  the  record  for 
Ruanda-Urundi  by  Santos  Dias  (1954D)  is  in  error. 

EAST  AFRICA:  SUDAN  (King  1911,1926.  Robinson  1926.  Hoogstraal 

1954B7: 

KENYA  (Neumann  1922.  Lewis  19310,1932.  Mulligan  1938).  UGAI®A 
(Neave  1912.  Robinson  1926.  TonellLJ.ondelli  1930A.  Mettam  1932. 
Wilson  1950C.  See  HOSTS  below).  TANGANYIKA  (Neumann  1899,190X, 
19108,1911.  Morstatt  1913.  Robinson  1926.  Hoogstraal  1954C.  J. 

B.  Walker,  unpublished;  see  HOSTS  below). 

SOUTHERN  AFRICA:  ANGOLA  (Gamble  1914.  Robinson  1926.  Santos 
Dias  1^50C).  MOZAIfflIQUE  (Santos  Dias  1947A. 3,19480 ,1949C  ,D,1950B, 
1953B,1955A.  Bacelar  1950.  Tendeiro  1952F).  NYASALAND  (Neumann 
1899*.  Neave  1912.  Robinson  1926.  Wilson  1950B). 

^A.  thollo^  has  not  yet  been  recorded  from  the  UNION  OF  SOUTH 
AFRICA ,'”but  Theiler  (correspondence)  believes  that  this  is  probably 
because  it  has  not  been  looked  for  and  that  it  possibly  occurs  on 
Kruger  Park  elephants  and  on  remote  herds  in  Southwest  Africa.  The 
possibility  that  this  tick  is  incapable  of  following  its  normal 


*The  reference  to  “region  du  Nyassa"  by  Nexmann  (1899),  for  spec¬ 
imens  collected  by  Ed.  Foa,  may  refer  to  Niassa  Province,  Mozambique. 
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host  into  the  southern  periphery  of  the  host's  range  should  be 
considered  in  view  of  its  apparent  total  absence  on  elephants  in 
Bahr  El  Ghazal  Province  of  the  Sudan.7 


HOSTS 

All  authors  list  the  African  elephant,  Loxodonta  africana 
subspp.,  as  chief  host.  Uncommon  hosts  that  have  been  reported 
for  a  few  specimens  are:  gazelle  (Neumann  1 901, 190X ,19106), 
antelope  and  domestic  horse  (Neamann  1911),  rhinoceros  (Neumann 
19?2).  leopard  (Robinson  19?6),  bushpig  and  large  lizard  (Schwetz 
19276),  domestic  dog  (Santos  Dias  1953B)  and  buffalo  (Hoogstraal 
1954C).  Dr.  Theiler  has  larvae,  nymphs,  and  a  male  specimen 
from  a  bird.  Pitta  reichenowi ,  another  indication  of  ground  birds 
as  hosts  of  immature  Amblyomma  species.  In  our  collection  are 
several  nymphs  and  a  male  with  massive  legs  taken  from  a  hippopo¬ 
tamus  in  Kazinga  Channel  of  Lake  Edward  by  Lt.  Colonel  Don  Davis, 
U.S.  Army,  Miss  J.  B.  Walker  has  a  collection  consisting  of 
seven  males  and  four  females  from  a  Tanganyika  black  rhinoceros; 
also  others  from  an  elephant  there. 

The  small  nymph  collected  at  Lokila,  Equatoria,  from  a 
chameleon  by  E.  T.  H.  Reid  is  an  unusual  record.  Santos  Dias 
(1948C)  states  that  larvae  and  nymphs  are  rarely  found  on  ele¬ 
phants.  The  only  other  records  for  nymphal  hosts  in  nature  are 
those  of  the  bird  and  hippopotamus  listed  above,  and  one  nymph 
in  the  Onderstepoort  collection  (Theiler,  unpublished)  with 
adults,  from  an  elephant  at  Toro,  Uganda. 


BIOLOGY 

Adult  specimens  of  the  elephant  amblyomma  may  be  found  on 
any  part  of  the  host's  body.  Immature  stages  previously  have 
been  reported  only  by  Santos  Dias  (I94dc),  v/ho  states  that  larvae 
and  nymphs  are  rarely  taken  on  elephants.  Santos  Dias  experiment¬ 
ally  reared  larvae  and  nymphs  on  gtiinea  pigs  and  reported  that  six 
months  were  required  to  complete  the  three-host  life  cycle.  He 
observed  a  chalcid  wasp  parasite,  Hxinterellus  hookeri ,  infesting 
nymphs.  Fiasson  (1943B)  reported  3000  eggs  from  an  engorged  fe¬ 
male. 
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I'tr.  J.  Owen,  who  fiornished  the  197  specimens  from  a  single 
elephant  in  a  plains  herd  passing  throiagh  Lotti  Forest,  reported 
that  his  •’boys”  could  have  collected  at  least  twice  as  many  from 
this  elephant  if  they  had  had  more  containers  for  them.  No  spec¬ 
imens  other  than  the  few  listed  covild  be  found  on  the  three 
other  Equatoria  Province  elephants  noted  above.  Numerous  other 
newly  killed  elephants  in  this  Province  have  been  examined  with¬ 
out  finding  ticks  of  any  sort. 


DISEASE  RELATIONS 

A.  tholloni  is  possibly  a  vector  of  Nutt all ia  loxodontis 
of  elephants. 


RE>iARKS 

The  stage  to  stage  growth  of  A.  tholloni  has  been  charted 
by  C ampana-Rouget  (1954).  Misshapen  specimens  have  been  described 
and  illustrated  by  Santos  Dias  (1947B,1949C ,1955A). 

Larval  and  nymphal  stages  of  A.  tholloni  were  described  and 
illustrated  by  Santos  Dias  (1949D)T 

Variations  in  male  scuta!  patterns  from  Mozambique  were  il¬ 
lustrated  by  Santos  Dias  (1947a).  Within  the  geographical  range 
of  the  elephant  amblyomma  there  are  two  scutal  color  patterns, 
one  drab  and  lightly  pigmented  with  small  areas  of  color,  the 
other  brightly  marked,  usually  with  more  extensive  pigmented  areas. 
The  bright  form  is  particularly  common  among  numerous  specimens 
seen  from  West  Africa  and  rare  among  those  from  East  Africa;  the 
drab  form  is  common  in  East  African  specimen  and  rare  in  West 
African  material.  After  having  examined  all  of  the  numerous  A. 
tholloni  specimens  in  British  Museum  (Natural  History)  collec- 
tions,  which  represent  almost  all  areas  of  the  geographic  range 
of  this  species,  one  may  only  conclude  that  these  two  color 
patterns  do  not  appear  to  be  genetic  variants  and  are  probably 
not  associated  with  temperature  or  rainfall  factors  or  with 
methods  of  preseirvation.  They  may  possibly  derive  from  nutri¬ 
tional  factors.  A  biological  study  of  living  specimens  is  the 


257  - 


only  means  of  determining  the  reason  for  these  two  color  patterns. 

Since  the  above  was  written,  Rageau  (1953B)  has  reported  that 
Cameroons  specimens  and  others  that  he  has  seen  from  French 
Equatorial  Africa  all  show  the  reduction  in  ornamentation  that 
has  appeared  to  m.e  to  be  more  common  in  East  than  in  West  African 
specimens. 7 

Robinson  (1926)  stated  that  a  large  pale  spot  in  each  lateral 
field  of  the  scutum  and  a  stout  spur  on  coxa  IV  are  female  diag¬ 
nostic  characters.  I  have  examined  Nuttall's  lot  3381  in  British 
Museum  (Natural  History),  on  which  Robinson’s  species  definition 
and  illustrations  were  based,  and  find  it  to  be  the  most  heavily 
and  liberally  ornamented  material,  along  with  a  few  others  from 
Sierra  Leone,  of  any  representatives  of  this  species  in  the  col¬ 
lection.  Actually,  lateral  field  pale  spots  are  absent  in  most 
of  these  specimens.  The  stoutness  of  the  spur  on  coxa  IV  is  also 
a  variable  character  and  the  specimen  selected  by  Robinson  is  an 
extreme  example.  In  most  specimens,  this  spur  is  merely  a  small 
pointed  projection  from  or  near  the  posterior  coxal  margin. 

All  Sudan  specimens  at  hand  are  drably  colored  and  their  pig¬ 
mented  areas  are  no  more  extensive  than  those  illustrated  (Figure 
90).  On  some,  ornamentation  is  almost  obsolete. 


IDENTIFICATION 

Males.  No  other  African  amblyomma  can  be  confused  with  this 
species  because  of  the  smallness  of  its  pigmented  areas,  flat  eyes, 
and  absence  of  both  lateral  grooves  and  of  large  scutal  punctations. 
I’^ales  measure  about  5*0  mm.  long  and  4.0  mm.  wide. 

Females  are  equally  easily  distinguished  from  all  others  in 
Africa  by  tlie  absence  of  large  scutal  punctations,  triangular 
scutal  shape  with  narrow  posterior  margin,  and  distribution  of 
color  pattern  that  is  usually  only  an  irregular  spot  in  the  pos¬ 
terior  point  but  sometimes  also  has  small  lateral  spots.  The  cer¬ 
vical  grooves  are  short  and  eyes  are  large,  flat,  and  pale.  Fe¬ 
males,  unengorged,  are  usually  about  6.0  mm.  long  and  4«7  mm.  wide. 
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Fifjures  92  and  93,  o',  dorsal  and  ventral  views 
Figures  94  and  95,  o,  dorsal  and  ventral  views 

AI  BLYOMMA  VAP.IFX^ATmi 
Sudan  Specimens 

PLATE  XXXI 
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A!<IBLYO^g-lA  VARTEGATUI^  (Fabricius,  1794). 
(Figures  92  to  95) 

THE  TROPICAL  BONT  TICK 
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38 

Katire 

domestic 

cattle 

Jan 

2 

6 

Gilo 

domestic 

cattle 

Dec 

34 

78 

Juba 

domestic 

cattle 

Dec 

(4) 

1 

Juba 

domestic 

cattle 

Jan 

7 

4 

Re  jaf 

domestic 

cattle 

Aug 

(SGC) 

7 

5 

Gondokoro 

domestic 

cattle 

liay 

(SGC) 

3 

Tombe 

domestic 

cattle 

liar 

(svs) 

1 

liuni 

domestic 

cattle 

liar 

(3VS) 

1 

Terakeka 

domestic 

cattle 

liar 

(svs) 

3 

Yei 

domestic 

cattle 

Dec 

5 

1 

5 

lei 

domestic 

cattle 

Jan 

8 

5 

1 

Yei 

domestic 

cattle 

Feb 

5 

5 

19 

Yei 

domestic 

cattle 

Dec 

2 

5 

Lorella  (Yei 
River) 

domestic 

cattle 

Jan 

(SCKl) 

26 

56 

152 

Kajo  Kaji 

domestic 

cattle 

Dec 

(2) 

8 

10 

Kajo  Kaji 

domestic 

cattle 

Jun 

(SGC) 

15 

15 

Meridi 

domestic 

cattle 

Apr 

(svs) 

103 

Meridi 

domestic 

cattle 

May 

(SVS) 

12 

Anadi 

domestic 

cattle 

Apr 

(SVS) 

4 

Yambio 

domestic 

cattle 

Jan 

98  148 

Li  Rangu 

domestic 

cattle 

Apr 

ct 

Kapoeta 

domestic 

sheep 

Dec 

1 

3 

Juba 

domestic 

sheep 

Dec 

(SGC) 

4 

Kaguada 

domestic 

sheep 

Dec 

2 

Katire 

domestic 

goats 

Jan 

86 

8 

Kajo  Kaji 

domestic 

goats 

Dec 

9 

Kajo  Kaji 

domestic 

dogs 

Jan 

8 

Katire 

domestic 

dogs 

Jan 

1 

1 

7 

Katire 

domestic 

dogs 

Dec 

8 

Juba 

domestic 

horses 

Jan 

9 

Katire 

domestic 

pig 

Jan 

1 

Torit 

on  grass 

Apr 
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BIRDS 


3  2 


12 

7 


1 

2 

5 


Torit  Tchagra  senegala  erlangeri 

Torit  Sphenorhynchus  abdimij 

Kapoeta  Numida  meleagris 

Kapoeta  Lissotis  m,  me Jan  ^  _  er 

Torit  domestic  chicken 

Katire  domestic  tvirkey 


Jan 

Jan 

Dec 


Dec  (2) 


Jan 

Jan 


DISTRIBUTION  Bl  THE  SUDAN 


A.  variegatum  occurs  in  Bquatoria,  Bahr  KL  Ghazal,  Kordofan 
(=  Nuba  Mountains)  and  Upper  Nile  Province,  and  has  been  found  on 
Upper  Nile  cattle  at  the  Wadi  Haifa  quarantine,  but  is  not  es¬ 
tablished  in  Northern  Province  according  to  King  (1926) . 

The  following  are  Sudan  localities  from  which  specimens,  all 
from  cattle  unless  otherwise  noted ,  have  been  studied. 

Bahr  El  Ghazal :  Meshra  el  Req  (SGC).  Lau,  Akot,  Yirol,  Tali 
Post,  Kuru,  Lake  Nyubor,  Peth,  Raga,  Khor  Shamman,  and  Boro  (SVS). 
Wau  (domestic  horses,  sheep,  donkeys,  pigs,  cattle;  SVS,  HH) . 
Busseri  (domestic  horse;  SVS).  Njambo  (buffalo;  SGC).  Raga 
(domestic  goat,  cattle;  SGC).  Aweng  (domestic  dog,  cattle;  SVS). 
Fanjak  (SVS,  HH).  Guar  and  nearby  areas  in  GaluaL-Nyang  Forest 
(common  on  many  individuals  of  tiang,  biiffalo,  giraffe  and  roan 
antelope;  also  on  warthog,  hartebeest,  and  domestic  dog;  nymphs 
from  spurfowl,  Francolin\JS  clappertot^;  SVS,  HH)  .  15  miles  north 

of  Tonj  (tiang*  sVs).  Atet  (tiang;  ^S).  Malek  (nymph  on  Franco- 
linus  sp.;  SVS).  Lau  River,  37  miles  west  of  Yirol  (nymph  on 
cane  rat;  SVS).  Nymphs  are  very  numerovis  on  tiang  in  the  dry 
season  and  were  also  taken  on  buffalo  and  engorging  on  man.  In 
the  wet  season,  adults  replace  nymphs  on  wild  animals. 

Upper  Nile:  Khor  Atar  and  Taufikia  (SGC).  Duk  F^iat  (cattle, 
HH;  warlhog,  wild  pig;  SVS).  Malakal  (SVS,  HH).  Ler  (SVS).  Bor 
(SVS,  HH). 

Darfur:  ’Idd  el  Ghanam  (SGC).  Radom  (SVS). 

Blue  Nile:  Roseires  (SGC). 
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Kordofan;  Talodi  (SVS),  Cattle  from  Kordofan  at  the  Wadi 
Haifa  Quarantine  (SGC). 

^Khartoum:  Abyssinian  cattle  at  Khartoitm  (probably  at  the 
Quarantine  Station)  (SGC).  Balfour  (1906)  reported  specimens  on 
trypanosome-infected  cattle  arriving  from  the  south.7 

It  will  be  noted  that  12°N.  is  about  the  northern  limit  of 
this  species.  Rare  isolated  populations  may  exist  slightly 
further  north  in  the  Sudan. 


DISTRIBUTION 

A.  variegatum  is  distributed  generally  throughout  the  Ethiopian 
Faunal  Region  except  in  northern  Sudan,  most  of  Southwest  Africa, 
much  of  Mozambique,  and  the  entire  Union  of  South  Africa.  The  range 
includes  mountainous  Southwest  Arabia  and  the  tropical  bont  tick 
has  become  established  in  the  Madagascan  archipelago.  It  has  also 
established  itself  from  imported  specimens  in  the  West  Indies  and 
in  the  Cape  Verde  Islands.  A  record  from  Guatemala  (Neumann  1899) 
has  not  been  confirmed  in  later  literature. 

“AFRICA"  (Fabric ius  1794) 

NORTH  ATLANTIC  OCEAN;  CAPE  VERDE  ISLANDS  (Tendeiro  1954X). 

WEST  AERICA;  NIGERIA  (Neumann  1899.  Ziernann  1905.  Simpson 
1912 A, B.  Johnston  1916.  Connal  and  Coghill  1917.  Robinson  1926. 
Pearse  1929.  Beaton  1939.  Mettam  1947,1948,1951.  Unsworth  1949, 
1952.  Gambles  1951).  FRHCH  WEST  AFRICA  (As  A.  venustum;  Koch 
1844.  As  Ixodes  elegans;  Guerin-Meneville  18^3.  Nevimann  1899, 
1911.  Joyeux  1^1:^ .  Robinson  1926.  Andre  and  Laray  1931.  Brumpt 
1934.  Lloverol,  Philippe,  and  Adjovi  1942.  Girard  and  Rousselot 
1945.  Rovisselot  1951,19538.  Villiers  1955). 

TOGO  (Ziemann  1905).  SIERRA  LEONE  (Neumann  1899.  Simpson 
1913.  Yorke  and  Blacklock  1915.  Entomological  Report  1916.  Rcu 
binson  1926).  GAMBIA  (Simpson  1911.  Robinson  1926).  GOLD  COAST 
(Simpson  1914.  Macfie  1915.  Beal  1920.  Robinson  1926.  Stewart 
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1933).  PCRTUGESE  GUINEA  (Howard  1908.  Tendeiro  1947,1948,19496, 
1951A,C,D,F,1952A,C,D,E. 1953, 1954.  Bacelar  1950).  BIJAGOS 
ISLAJroS  (Tendeiro  1953X). 

CENTRAL  AFRICA;  CAl-EROONS  (Zieinann  1912A.  Warburton  1927. 
Joncheres  1934.  Bardez  1934.  Rageau  1951,1953A,B.  Rousselot 
1951,19536.  Unsworth  1952.  Dezest  1953).  RIO  1-IUNI  ("-North 
Central  Rio  Miini'":  Hoogstraal  collection).  FRENCH  EQUATORIAL 
AFRICA  (Fiasson  1943B.  Blanc,  Brxinneau,  and  Chabaud  1950A. 

Giroud  1951.  Rousselot  1951,1953A,B). 

BELGIAN  CONGO  and  RUANDA-URUHDI  (Newstead,  Dutton,  and  Todd 
1907.  Massey  1908.  Roubatid  and  Van  Saceghera  1916.  Nuttall  and 
Warburton  1916.  Van  Saceghera  1918.  Seydel  1925.  Robinson  1926. 
Schwetz  1927A,B,C ,1932,19336,1934.  Schouteden  1929.  Bequaert 
1930A,B,1931.  Tonelli-Rondelli  1930A.  Bouvier  1945.  Giroud 
and  Jadin  1950.  Giroud  1951.  Jadin  and  Giroiid  1951.  Schoenaers 
1951A,B.  Rousselot  1951,1953B.  Reference  to  Belgian  Congo  by 
Berge  and  Lennette  1953  should  be  French  Equatorial  Africa. 

Theiler  and  Robinson  1954.  Santos  Dias  1954D.  Van  Vaerenbergh 
1954) . 

EAST  AFRICA;  SUDAN  (Balfour  1904,1906.  King  1908,1911,1926. 
Hoogstraal  1952A, 19546) . 

ETHIOPIA  (Pavesi  I884A.  Neumann  1899, 1902B, 1911, 1922.  Robin, 
son  1926.  Stella  193 8A, 193 9A,B, 1940.  Roetti  1939.  Charters  1946. 
D*Ignazio  and  Mira  1949.  Hoogstraal  1954C).  ERITREA  (Franchini 
1929D,E.  Tonelli-Rondelli  1930A.  Niro  1935.  Stella  1938A,1939A, 
1940.  Ferro-Luzzi  1948).  FRENCH  SaiALILAND  (Robinson  1926.  SteL- 
la  1940.  Hoogstraal  1953D).  ITALIAN  SOMALILAlffi  (Franchini  1926A, 
1927,1929c.  Niro  1935.  Stella  1938A,1939A, 1940). 

KENYA  (Neave  1912.  Neixmann  1922.  Anderson  1924A,B.  Robin¬ 
son  1926.  Daubney  1927, 1930A,B, 1933, 1934, 1936B.  Walker  1927, 

1929.  Tonelli-Rondelli  1930A.  Lewis  1931A,B,C ,1932A,B,1934, 
1939A,B.  Daubney  and  Hudson  1931A,B,1934.  Roberts  1935.  Love- 
ridge  I936A.  Fotheringhara  and  Lewis  1937.  Mulligan  1938.  Dick 
and  Lewis  1947.  Weber  1948.  White  1949.  Binns  1951.  "van  Someren 
1951.  Worsley  1952.  Wilson  1953.  Wiley  1953.  Hammond  1954. 

See  also  IDENTIFICATION  under  A.  poraposum,  p.  245). 
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UGANDA  (a.  Theiler  1910A.  Bruce  ^  al  1911.  Neave  1912. 

Nevimann  1922.  Robinson  1926.  RichardsoirT930.  Mettam  1932,1933. 
Carmichael  1934.  Mettam  and  Carmichael  1936.  Wilson  1948A,B,C, 
19500,1953.  Clifford  1954.  Hoogstraal  1954C.  Taylor  1954). 
TANGANYIKA  (Gerst'lcker  1873.  Neamann  1911.  Neave  1912.  •■torstatt 
1913.  Jarvis  1918.  Robinson  1926.  >breau  1933.  Cornell  1936. 
Reichenow  1941B.  Beakbane  and  Wilde  1949.  V/ilson  1953.  Smith 
1955). 

SOUTHERN  AFRICA;  AircOLA  (Neumann  1899,1911.  Santos  Dias  1950B. 
Sousa  Dias  I95O).  MOZAMBIiUE  (Karsch  1878.  Howard  1908.  Neumann 
1911.  Robinson  1926.  Theiler  1943B.  Santos  Dias  1947A,1949S, 
1950B,1954H,1955A.  Bacelar  1950.  Wilson  1953). 

NORTHERN  RHODESIA  (Neave  1912.  Robinson  1926.  Morris  1933, 
1935,1937,1938,1939,1940.  LeRoux  1934,1937,1947.  liatthysse  1954. 
Theiler  and  Robinson  1954).  SOUTHERN  RHODESIA  (Koch  1903.  Sin¬ 
clair  1916.  Jarvis  1918.  Jack  1921,1928,1937,1942).  NYASALAIID 
(Old  1909.  Neave  1912.  De  Meza  1918A,B.  Robinson  1926.  Wilson 
1943,1946,1950B). 

/“UNION  OF  SOUTH  AFRICA;  Absent  (Alexander  1931).  "‘Rarely 
present"'  (Theiler  1943B) .  Dr.  Theiler  (1950  correspondence)  states 
that  A.  variegatum  is  actually  absent  from  the  Union  and  from  SOUTH- 
l-lESr  AFRICA.  See  REl'IARKS  below.  Early  literature  records  for  this 
species  in  the  Union  of  South  Africa  are;  Howard  1908,  Galli— 
Valerio  1909,  Moore  1912,  Bedford  1920,  Curson  1928,  Cooley  1934, 
Bedford  and  Graf  193 9/7 

OUTLYING  ISLMroS;  ZAI^ZIBAR  (Nemiann  1899,1911.  Neave  1912. 
Aders  1917).  MAlteri'iUS  (Neumann  1899,1911.  De  Charmoy  1914,1915. 
Robinson  1926.  Moutia  and  Mamet  1947).  MADAGASCAR  (Neumann  1399, 
1911.  Joyeux  1915.  Robinson  1926.  Efiick  1935, 1948A,C  ,1949.  Buck 
and  Metzger  1949.  Mllot  1948.  Zumpt  1950B.  Courdurier,  B’dck 
and  Quesnel  1952.  Hoogstraal  1953E).  REUNION  (Neumann  1899. 

Mallot  1948.  Gillard  1949).  COHORES  GROUP  (Millot  1948) . 

ARABIA;  YEMEN  (Franchini  1930.  Girolami  1952.  Rbunt  1953. 
Sanborn  and  Hoogstraal  1953.  Hoogstraal  ms.).  "'SOUTHERN  ARABIA"' 
(Hoogstraal  1954C). 
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IMPCRTED  SPECIMENS ;  Records  in  the  literatiire  for  EGYPT 
(Guerin-Meneville  lSd^l843 ) ,  one  of  the  type  localities  of  synon¬ 
ymous  Ixodes  elegans)  shovild  be  discoxmted.  Althot:igh  A.  variega- 
tvnn  frequently  arrives  at  the  Cairo  abattoir  on  cattle” from  the 
Sudan  and  from  other  areas  of  East  Africa,  the  species  has  never 
become  established  here  (Hoogstraal  1952A).  Extremely  few  fe¬ 
males  are  found  by  the  time  cattle  reach  Cairo. 

A.  varie^tum  has  become  established  and  is  a  serious  proliLem 
in  the  WEST  INDIES  (St,  Kitts,  Giiadeloupe,  Antigua).  As  early  as 
1895 >  Barber  wrote  an  accoxmt,  both  pleasant  and  critical,  of  the 
ravages  of  '“the  gold  tick?*.  A,  variegatxm  (=  Hyalomma  venustxm) 
in  Antigua.  See  also;  Nexunann  (.1895,1^11) >  'ficks  in  the  West 
Indies  (1914),  Ford  (1919),  Saunders  (1914A,B, 1915, 1919),  Senevet 
(1933),  and  Mauze  and  1-fontigny  (1954).  It  appears  that  A.  varies 
gatvim  has  been  foimd  in  GUATEMALA  (Neiimann  1899,1911),  tJut  there 
have  been  no  subsequent  reports  of  its  presence  there.  There  has 
been  some  question  about  West  Indies  records  among  American  work¬ 
ers  who  have  not  visited  these  islands.  Numerous  specimens  from 
West  Indies  may  be  seen  in  British  Museum  (Natiural  History)  co]— 
lections. 

Three  males  are  stated  to  have  been  found  on  a  dog  in  south¬ 
western  FRANCE  (Lamontellerie  1954). 

MISCELLANEOUS!  The  distributional  map  of  Tendeiro  (194?) 
which  includes  Egypt  and  Sinai  and  omits  the  Sudan  and  parts  of 
Ethiopia,  Eritrea,  and  the  Somalilands,  should  be  modified. 

TUNIS  has  been  listed  as  a  collecting  locality  based  on  spec¬ 
imens  labelled  from  a  hedgehog  on  Djerba  Island  collected  by  A. 
Weiss  (Galli-Valerio  1911A).  Colas-Belcour  and  Rageau  (l95l), 
with  ample  reason,  consider  this  record  doubtful.  It  may  be  based 
on  misidentification  of  an  immature  Hyalomma  sp. 


HOSTS 

Where  it  occurs,  A.  variegatum  is  often  the  most  common  tick 
on  cattle.  Its  incidence  on  other  domestic  animals  varies  locally 
but  is  usually  less  than  on  cattle.  Among  wild  animals,  the  buf¬ 
falo  and  numerous  kinds  of  antelopes  are  important  hosts.  Other 
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wild  animals  are  either  rather  seldom  infested  by  advilts  or  those 
that  more  frequently  harbor  them,  such  as  the  rhinoceros,  general¬ 
ly  are  not  numerous  in  nature.  Carnivores  are  only  exceptionally 
attacked.  Man  is  rarely  utilized  as  a  host  by  adtilts,  though 
nynqjhs  attach  more  frequently  and  larvae  are  sometimes  serious 
pests.  Ovir  knowledge  of  the  host  preference  of  immature  stages 
is  fragmentary.  Nymphs  feed  on  moderate  size  to  large  animals 
including  all  domestic  animals  and  larvae  attack  mostly  birds 
and  small  mammals  from  the  size  of  hares  to  goats. 

Adult  Hosts 

Domestic  animals!  Cattle  ^Practically  every  reference  in  the 
DISTRIBUTION  section  above  pertains  to  parasitism  of  cattle  by  A. 
variegatum  and  these  need  not  be  repeated  here.  Selected  referZ 
ences  to  parasitism  of  other  domestic  animals  are  presented  below 
inasmuch  as  many  phases  of  these  relationships  are  much  less  obs¬ 
cure  than  those  with  cattle).  Camels  (Robinson  1926* **.  Hoogstraal, 
ms.).  Sheep  (Robinson  1926,  Schwetz  1^70,  Daubney  1930A,  Daubney 
and  Hudson ' ■1931A , B ,  1934.,  Lewis  1931C,1932B,1934,  Tendeiro  1943, 
Rousselot  1951,  Sudan  records  above).  Goats  (Robinson  1926, 

Schwetz  I92X.  Lewis  1934,  Beaton  193^^,  tendeiro  1948,  Sudan 
records  above).  Horses  (Simpson  1911,  Robinson  1926,  Schwetz  1927B, 


*Hosts  listed  by  Robinson  (1926)  are  based  chiefly  on  the  extensive 
data  in  the  Nuttall  collection  now  in  British  1-fuseum  (Natural  History), 
where  it  is  available  to  those  who  would  make  a  further  stiidy  of  host- 
relationships  . 

**Though  pinpoint  blemishes  in  the  tanned  skins  of  goats  are  attri¬ 
buted  by  the  (Nigerian)  trader  to  the  bites  of  ticks,  this  animal 
has  been  found  to  remain  uncommonly  free  of  ticks,  particularly  in 
the  dry  season.  In  the  rains,  when  all  domestic  animals  become 
grossly  infested  if  not  hand  dressed,  the  goat  is  usually  only 

parasitized  by  .  A.  variegatum  and  then  to  any  extent  only 

in  the  hollow  of  the  heels,  the  clefts  of  the  hoof,  and  in  the 
perineum.  These  exceedingly  tenacious  parasites  set  up  a  local 
inflammation  with  pus  formation  due  to  infection  of  the  wound  by 
organisms  of  necrosis,  partictilarly  in  the  feet.  Severe  lameness 
may  be  caused,  and  virus  diseases,  e.g.,  heartwater  may  be  trans¬ 
mitted.  (Beaton  1939). 
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B'&ck  1935,1948A,C ,  Gillaxd  1949,  Rageau  1951,  Rousselot  1951,  Stidan 
records  above).  Donkeys  (Robinson  1926,  Tendeiro  1948,  Rousselot 
1951,  Sudan  records  above).  Dogs  (Simpson  1912B,  Robinson  1926, 
Tendeiro  1948,  Sudan  records  above.  Bl-INH  collections  contain 
four  adxilts  from  a  dog  from  Senegal).  Cat  (Robinson  1926).  Pigs 
(Schwetz  1927A,  Lloverol,  Philippe  and  Adjovi  1942,  Rousselot 
1951,  Sudan  records  above) . 

Man;  In  Madagascar  and  French  West  Africa  (Joyeux  1915) • 

Antelopes;  Reedbuck  (Robinson  1926*,  Weber  1948,  Wilson  1950B, 
Santos  Dias  1^536) .  Bushbuck  (Robinson  1926).  South  African  bush- 
buck  (Santos  Dias  1953B).  Steinbuck  (Lewis  1932A).  Waterbucks, 
various  (Robinson  1926,  Tendeiro  1952C,  Santos  Dias  1953B).  Roan 
antelope,  various  (King  1926,  Lewis  1934,  Sudan  records  above). 

Sable  antelope  (Robinson  1926,  Wilson  1950B,  Santos  Dias  1953B). 
Hartebeest,  various  (Simpson  1914,  Robinson  1926,  Lewis  1934,  Sudan 
records  above).  Kongoni  (Robinson  1926).  Tiang  (Sudan  records 
above).  Eland,  variovis  (Robinson  1926,  Bequaert  1930B,1931,  Lewis 
1934,  Weber  1948,  Wilson  1950C,  Sudan  records  above).  Nyala 
(Santos  Dias  1953B).  Duiker  (Loveridge  1936A,  Wilson  1950B,  Sudan 
records  above).  Grant’s  gazelle  (Lewis  1934).  Bright’s  gazelle. 
Smith’s  long-snouted  dikdik,  and  Roosevelt’s  duikerbok  (Sudan 
records  above).  Oribi,  various  (Wilson  1950B,  Santos  Dias  1953B, 
Matthysse  1954,  Sudan  records  above). 

Other  mammals ;  Giraffe  (common  on  many  Bahr  El  Ghazal  gi¬ 
raffes  examined,  records  above).  Zebra  (Neumann  1911,  Robinson 
1926*,  Lewis  1932A,1934,  Weber  1948,  Matthysse  1954).  Black,  or 
narrow— lipped  rhinoceros  (Karsch  1878,  Neumann  1911,  Robinson 
1926,  Lewis  1932A,  Wilson  1951C).  White,  or  square-lipped  rhino¬ 
ceros  (Tonelli-Rondelli  1930A).  Elephant  (Robinson  1926).  B\jf- 
falo  (King  1926,  Robinson  1926,  Richardson  1930,  Bequaert  1930B, 
1931,  Fiasson  1943B.  Wilson  1950C,  Rageau  1951,  Santos  Dias  1953B, 
Sudan  records  above).  Warthog  (Massey  1908,  Robinson  1926,  Santos 
Dias  1953B,  Sudan  records  above).  Bushpig  (Tonelli-Rondelli  1930A, 
Matthysse  1954,  Sudan  records  above).  Antbear  (Lewis  1932A). 
Leopard  (captive)  and  hares  (Tendeiro  1947,19520 ).  Cheetah  (Lewis 
1934).  Lion  (Theiler,  unpublished). 

*Hosts  listed  by  Robinson  (1926)  are  based  chiefly  on  the  extensive 

data  in  the  Nutt all  collection  now  in  British  Museum  (Natural 
History),  where  it  is  available  to  those  who  would  make  a  further 
study  of  host-relationships. 
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Birds ;  Spurwing  geese  (tick  identification  questionable: 
Bedford  1^3 2B).  Gray  hornbill  (Lophoceros  n.  nasutus )  and  ground 
hombill  (Bucorvus  abyssinicus),  domestic  and  wild  chickens,  spur- 
fowl,  guineafowl  (Tendeiro  1947,1948,19520). 

Snake:  Bitis  arietans  (Nevtmann  1911). 

Snail:  A  curious  case,  said  to  be  parasitism  by  A.  variegat\im 
on  a  snail,  Limlcolaria  adansoni  Pfr.,  in  Senegal,  has-been  reported 
by  Neumann  (i9llj  and  by  Andre  and  Lamy  (l93l).  This  record  bears 
further  investigation. 


Nymphal  Hosts 

Nymphs  feed  on  a  great  variety  of  mammals  of  medium  and  large 
size,  inclxiding  occasionally  man.  Birds  are  frequently  parasitized 
but  reptiles  are  rarely  attacked. 

Man:  In  French  West  Africa,  nymphs  do  not  attack  man  so 
frequently  as  do  larvae  (Joyeux  1915).  In  the  Svidan  a  single 
nymph  was  taken  feeding  on  man  in  Bquatoria  and  several  in  Bahr 
KL  Ghazeil  Province. 

Domestic  animals;  Nymphs  are  common  on  domestic  stock  in 
Kenya  (Lewis  1*^34 Survey  of  our  Bquatoria  and  Bahr  El  Ghazal 
Province  records  above  shows  a  small  number  of  nymphs  on  cattle 
and  often  many  on  goats,  especially  during  the  dry  season.  Few 
were  found  on  other  domestic  animals,  pigs,  horses,  dogs,  and 
sheep.  Sudan  Government  collections  contain  nymphs  from  cattle, 
sheep,  goats,  dogs,  pigs,  donkeys,  and  horses.  Tendeiro  (1948) 
listed  cattle  and  goats  as  nymphal  hosts.  Among  a  collection 
from  Madagascar,  Zximpt  (1950B)  found  nymphs  from  cattle  and  dogs. 
Theiler  (correspondence)  has  specimens  from  elsewhere  in  Africa 
from  the  same  animals  as  well  as  from  camels  and  domestic  cats. 
Potiltiy  has  been  listed  as  a  nymphal  host  by  Wilson  (1950B), 
Tendeiro  (1948),  Hoogstraal  (1953E),  and  we  found  this  staige  on 
chickens  and  turkeys  in  the  Sudan  (records  above).  Daubney  and 
Hudson  (193 1A,B, 1934)  referred  to  the  comparative  rarity  of  im¬ 
mature  stages  on  sheep  in  Kenya.  Fiasson  (1943B)  noted  immature 
specimens  on  sheep  at  Libreville. 
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Wild  mammals;  Insect! vores;  Hedgehog  (Wilson  1950B,  Sudein 
record  above Madagascar  tenrec  (Hoogstraal  1953E).  Carnivores; 
Jackal  (Neumann  1902B,  Lewis  1934>  Matthysse  1954,  Sudan  records 
above).  Cheetah  (Wilson  1950B).  Long-eared  fox,  Otocyon  megalotis 
(Lewis  1934).  Spotted  hyena  and  mongoose  (Sudan  records  above). 
Lagomorphs;  Hares  (Wilson  1950B,  Matthysse  1954,  Sudan  record 
above j.  Rodents;  Cane  rat  (Wilson  1950B,  Bahr  El  Ghazal  record 
above).  Ground  squirrel  (Sudan  record  above).  Antelopes;  Harte- 
beest,  Thomson's  gazelle,  klipspringer  (Lewis  1934).  Western 
defassa  waterbuck  (Tendeiro  1947).  Waterbuck  in  Uganda  and 
'"forest  antelope'"  from  Rio  Muni  (HH  collection) .  Oribi  (Hoogstraal 
1954c,  Sudan  record  above).  Sudan  records  are  from  Bright's  gazelle, 
Roosevelt's  dvdkerbok,  Smith's  long-snouted  dikdik,  oribi,  common 
eland,  Roosevelt's  hartebeest,  tiang,  and  buffalo.  Nymphs  are 
especially  numerous  on  tiang  in  Bahr  El  Ghazal  Province  during 
the  dry  season.  In  Northern  Rhodesia,  Matthysse  (1954)  foimd 
all  stages  on  zebras. 

Wild  birds;  Coucals,  various  (Theiler,  ttnpublished.  Hoogstraal 
1953ETI  Ground  hornbill,  Bucorvus  abyssinicus  (War burton  1927). 

Raven  (Hoogstraal  1954C).  Sptirfowl  (Pternistis  sp.  or  Francolinus 
sp.)  (Lewis  1934,  various  Siidan  records  above J.  Long-legged  bus- 
tard  and  hooded  vulttare  (Theiler,  unpublished).  Guinea  fowl 
(Lewis  1934  and  Svidan  records  above).  Abdim's  stork,  lesser  bus¬ 
tards,  tchagra  shrike  (Sudan  records  above).  An  undetermined 
passerine  bird  (arveola)  (Tendeiro  1952C).  For  domestic  birds, 
see  Domestic  animals  above. 

Reptiles;  Chameleon  in  Madagascar  (Hoogstraal  1953E). 

Larval  Hosts 

Man  has  been  listed  as  a  larval  host  by  Wilson  (1950B).  Larvae 
commonly  attack  man  at  the  beginning  of  the  dry  season  in  Upper 
Guinea,  French  West  Africa  (Joyeux  1915).  In  Cameroons  they  are 
serious  pests  of  man  (Rageau  1953B)  and  attach  on  the  legs  and 
about  the  belt.  Ziemann's  (1912B)  mention  of  being  badly  bitten 
by  tick  larvae  in  the  Cameroons  may  refer  to  this  species.  Ac¬ 
cording  to  De  lieza  (I9I8A),  in  Nyasaland  larvae  are  serious  pests 
of  people  working  about  cattle.  Larvae  just  visible  to  the  eye 
bvirrow  under  the  skin  of  hman  legs  and  cause  severe  irritation 
that  may  be  associated  with  rash  and  pus  if  the  ticks  are  nimerous. 
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Birds;  Spvirfowl  (Pternistis  sp.  or  Francolinus  sp. )  (Lewis 
1932BJ .  Helmeted  guinea  fowl  (Lewis  1934 ^ .  "'Rural  chickens'* 
(galinha  do  mato)  (Tendeiro  1952C).  Lesser  bustard  (Sudan  record 
aboveTT” 

Mammals;  Hare  (Lewis  1934).  Reedbuck  (Lewis  1931C).  Zebra 
and  jackal  (Matthysse  1954).  Genet,  jackal,  and  mongoose  (Svidan 
records  above).  Domestic  goat  (Lewis  1934»  Sudan  record  above) 
and  cattle  (Lewis  1931C,  Sudan  record  above).  Domestic  dog  in 
Madagascar  (Hoogstraal  1953E). 

Stage  not  stated  but  probably  immature 

Hedgehog  (Atelerix  spi cuius)  and  gerbil  (Taterillus  gracilis 
angelus)  (Pearse  l92^j.  Hedgehog  (Atelerix  albiventrls  Vagner ) 

(a  A.  adansoni  Roch.)  and  white-tailed  mongoose  (ichneumia  albi- 
cau3a)  (Rousselot  1951). 


BIOLOGY 
Life  Cycle 

This  three-host  tick  is  frequently  the  most  common  cattle 
parasite  within  its  range.  Hosts  of  each  stage  are  listed  above. 
Ifcst  workers  have  experienced  difficulty  in  rearing  A.  variegatvun 
but  J.  B.  Walker  states  (correspondence)  that  she  finds  this 
species  quite  easy  to  rear.  With  nonfeeding  ticks  maintained 
at  from  25°C.  to  27°C. ,  the  mlninium  periods  for  the  life  cycle 
are  as  follows; 
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PEP.IOD 


Preoviposition 
Oviposition  to  hatchinr 
Larval  prefeeding  period 
Larva  feeds 
Prernolting  period 
Nymphal  prefeeding  period 
Nymph  feeds 
Premolting  period 
Adult  prefeeding  period 
Adult  (Female)  feeds 

Total 


DAYS  (Minimum.) 

Walker 

Lewis 

Lewis 

1932A 

19393 

12 

13  (2/^27°C) 

53 

06  (19-260C) 

7 

7 

5 

7 

5-8 

14 

22  (25-2'70c) 

7 

7 

5 

7 

6.13 

19 

24  (24_27°C) 

7 

7 

12 

10 

14-22 

141 

195 

The  prefeeding  periods  in  the  above  table  are  arbitrary  and 
in  nature  may  be  shorter  than  the  figures  indicate.  Nalker  fed 
larvae  and  nymphs  on  a  rabbit  and  adults  on  a  ram.  Lewis  (193^A) 
used  hares,  chickens,  and  sheep  as  hosts. 

Nuttall  (1915)  recorded  attachment  periods  twice  as  long  as 
Lewis*  and  stated  that  males  may  remain  on  the  host  for  from  four 
to  eight  months,  and  may  even  die  there.  At  30°C . ,  larvae  emerge 
from  eggs  after  sixteen  to  31  days;  at  15  C .  larvae  fail  to  hatch. 

On  the  other  hand,  Mettam  (1933)  reported  that  in  his  Uganda 
laboratory  "'times  occupied  dirring  feeding,  siting,  etc.  are 

much  shorter  than  the  one  obtained  by . Lev/is"',  but  these 

observations  apply  only  so  far  as  the  nymphal  stage. 

Larvae  feeding  on  man  drop  off  the  host  after  twelve  hoxu's 
(Joyeux  1915). 

Under  laboratory  conditions,  the  longevity  of  A.  variegatum 
(?  unfed  adults  _  HH)  is  732  days  (Lewis  19393). 

In  those  parts  of  its  range  with  but  one  rainy  season  annually, 
the  tropical  boat  tick  has  only  a  single  generation  a  year,  as 
reported  for  Uyasaland  by  Wilson  (19503)  and  for  Uorthern  Rhodesia 
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by  Matthysse  (1954).  In  Kenya  and  Uganda,  with  two  rainy  periods 
each  year,  multiplication  is  faster  and  two  or  three  generations 
nay  breed  during  a  twelve  months*  period  (Wilson  1953). 

Females  engorge  and  oviposit  during  the  wet  months,  larvae 
engorge  early  in  the  dry  season,  and  nymphs  live  through  the  dry 
season.  The  periods  of  preoviposition  and  embryonic  development 
in  nature  should  be  more  carefiilly  investigated.  A  delay  or  dia¬ 
pause  phenomenon  of  some  three  months  or  more  for  these  combined 
periods  in  the  rainy  season  appears  likely. 

Ecology 

The  typical  seasonal  cycle,  as  explained  for  Northern  Rhodesia 
by  Matthysse  (1954),  applies  to  the  Sudan  and  other  single  rainy 
season  areas  of  Africa.  Details  for  other  areas  with  two  rainy 
seasons  ai’e  not  certain,  and  there  appears  to  be  more  overalpping 
of  different  stages  in  such  situations.  Adults  appear  tov/ards  the 
end  of  the  drj'’  season,  first  males  and  then  females.  Populations 
increase  in  numbers  and  remain  high  through  the  rainy  season  and 
decrease  rapidly  in  the  dry  season,  although  a  few  specimens  may 
be  found  even  then.  Larvae  and  nymphs  gradually  become  more 
numerous  in  the  dry  season,  and  while  some  nymphs  are  found  during 
the  rains  they  are  scarce. 

Adults  and  nymphs  are  most  common  on  the  udders,  scrotum, 
flanks,  dev;lap,  and  brisket;  larvae  feed  on  the  ears  and  head  of 
the  host  (V/ilson  19483,1949).  Beakbane  and  V/ilde  (1949)  also 
noted  adults  on  the  perineum  and  indicated  means  of  control  with 
respect  to  the  feeding  sites  of  ticks  infesting  cattle. 

In  Cameroons,  larvae  of  this  tick  have  been  observed  in  im¬ 
mense  numbers  on  tall  herbage  along  paths,  v/aiting  for  a  suitable 
host  to  pass  (Rageau  1953B).  Similar,  vivid  remarks  by  Ziemann 
(1912b)  for  Cameroons  suggest  that  his  observations  may  also  have 
referred  to  A.  variegatum. 

"'The  fully  fed  female  of  A.  variegatum  works  her  way  into  the 
soil  to  lay  her  eggs,  and  unfed  adiiits  are  frequently  seen,  v;aiting 
for  a  passing  host  on  the  foliage  of  bushes  three  or  four  feet 
high'"  (Lev;is  1934) . 
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A.  variegatum  has  been  found  from  sea  level  to  85OO  feet 
elev^ion.  In  the  Yemen  (Arabia),  this  species  is  common  on 
cattle  in  well  vegetated  valleys  and  hillsides  between  2500  and 
5000  feet  elevation,  but  absent  in  deserts  at  lower  elevations 
and  rare  in  locre  barren  higher  elevations  (Hoogstraal,  ms.). 
Franchini's  (1930)  record  of  A.  variegatum  from  Hodeida,  on 
Yemen's  coastal  plain,  is  due  either  to  erroneous  locality  labels 
or  represents  specimens  from  highland  cattle  arriving  for  slaugh¬ 
ter.  This  species  is  common  at  Asmara,  Eritrea,  7500  feet  eleva¬ 
tion  (HH  collecting),  but  Schoenaers  (1951B)  states  that  it  does 
not  occur  over  2000  meters  (65OO  feet)  elevation  in  Ruanda-Urundi. 

In  East  and  Central  Africa,  Wilson  (1953)  has  nicely  defined 
the  presence  of  two  very  distinct  ecological  relationships  between 
ticks  and  cattle.  One  of  these,  the  R.  append! culatus- A.  variegatum 
association,  occurs  in  areas  with  rainfall  well  above  25  inches  per 
annum  (and  is  of  considerable  importance  in  relation  to  East  Coast 
fever  and  heartv/ater  transmitted  to  cattle  by  the  respective  ticks). 
The  second,  the  R.  pravus  (=  R.  neavi)-A.  gemma  association,  occurs 
where  rainfall  very  seldom  exceeds  t^Jenty  or  ^5  inches  per  annum 
(and  is  of  negligible  veterinary  importance).  For  a  summary  of 
Wilson's  second  association,  see  R.  pravus  (page  68I). 

The  distribution  of  the  R.  append! cvilatus- A .  variegatum  asso¬ 
ciation  corresponds  to  what  veterinaxians  previously  referred  to 
as  '"dirty  areas"'  (i.e.  East  Coast  fever  endemic  areas).  As  stated 
above,  rainfall  here  is  at  least  25  inches  annually,  usually  well 
above  this  figure,  and  falls  below  this  level  only  once  in  every 
twenty  or  25  years.  This  association  includes  the  highlands  of 
Kenya  and  Tanganyika,  a  25  to  thirty  mile  belt  bordering  Lake 
Victoria  in  Kenya,  Uganda,  and  Tanganyika,  and  continues  down  the 
Rift  Valley  in  the  country  adjacent  to  Lake  Tanganyika  and  Lake 
Nyasa,  and  (a  short  distance)  into  Mozambique.  It  also  includes 
the  humid  seacoast  plains,  which  are  only  a  few  miles  wide  in 
Kenya  but  much  wider  in  Tanganyika.  Witliin  drier  areas  (i.e. 
those  of  the  first  association)  are  isolated  islands  in  the  '"rain 
shadow"'  of  hills  and  mountains  where  higher  precipitation  results 
in  more  dense  vegetation  than  that  of  the  surrounding  plains.  In 
these  islands,  the  R.  appendicxilatus-A.  variegatum  association 
persists.  The  soil  and  vegetation  on  which  this  association  oc¬ 
curs  vary  tremendously  with  slope  of  terrain,  altitude,  underlying 
rock  formation,  and  temperature.  The  single  common  factor  in  their 
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ecology  is  relatively  high  rainfall.  Within  their  areas  of  dis¬ 
tribution,  these  ticks  vary  in  relative  prevalence  and  density, 
due  in  part  to  approaching  thresholds  or  extremes  within  the 
range  of  tolerance.  A  very  definite  line  of  demarcation,  un¬ 
effected  by  the  movement  of  cattle  along  trade  routes,  exists 
between  these  two  zones. 

Huts  of  pastoral  peoples  in  which  cattle  and  other  domestic 
animals  freqviently  rest  harbor  the  tropical  bont  tick.  Smith 
(1955)  noted  its  presence  in  human  habitations  and  a  similar 
situation  may  have  accounted  for  Robinson's  (1912)  remarks  con¬ 
cerning  parasitism  on  children  by  the  so  called  variety  nocens. 

The  red- billed  oxpecker  or  tickbird,  Buphagus _e.  erythro- 
rhynchus  (Stanley),  which  attends  all  the  larger  herbivores 
except  the  elephant  and  the  hippopotamus,  has  been  shown  by 
Moreau  (1933)  to  be  a  predator  of  some  importance  on  A.  varieg^ 
trim  and  other  economically  important  ticks.  Of  the  5^  tickbii^s 
examined  in  Tanganyika,  186  specimens  of  A.  variegatum  were  fo\ind 
in  the  stomach  contents  of  sixteen;  the  number  of  ticks  per  stom¬ 
ach  ranged  from  one  to  109. 

In  Kenya,  van  Someren  (1951 )  took  specimens  of  the  tropical 
bont  tick  from  stomachs  of  a  few  of  the  same  birds  that  he  ex¬ 
amined.  He  also  found  unidentified  ticks  in  Tanganyika  birds, 

B.  a.  africanus.  van  Someren* s  interesting  biological  study  of 
The"” re^bille(r” oxpecker  includes  observations  on  the  birds*  habit 
of  irritating  sores  on  domestic  animals. 

Buphagus  erythro rhy nc hus  and  B.  africanus  subspp.  range  through 
African  savannahs  and  frequently  are  seen  clinging  to  the  flanks 
or  legs  of  domestic  and  wild  animals.  Lang  (1924)  noted  the  tick- 
bird  acting  as  a  sentinel  for  elands,  Loveridge  (1928)  reported 
specifically  unidentified  ticks  in  stomachs  of  Tanganyika  tick- 
birds  and  Dr.  J.  P.  Chapin  found  ticks  in  their  stomachs  in  the 
Congo  and  in  Kenya  (Bequaert  1930B).  I  am  told  that  the  best 
account  of  tick-eating  habits  of  these  birds  is  quoted  in  Beuiner- 
man*s  Birds  of  Tropical  West  Africa  (Voltime  6,  page  IO5). 

Assertions  that  the  white  heron,  or  cattle  egret,  Bubulcus 
spp.,  is  a  tickivore  are  not  supported  by  evidence.  Dr.  Chapin 
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found  no  ticks  in  cattle  egret  stonachs  and  their  actions  do  not 
indicate  that  they  comriranly  feed  on  these  parasites  (Bequaert 
I93OB,  Plowes  1950).  In  Southern  Rhodesia,  "Egret"  (1938) 
reported,  these  birds  may  pick  grasshoppers  off  grazing  cattle 
but  do  not  search  for  ticks  on  then.  Colleagues  and  I  have 
found  no  ticks  in  stomachs  of  many  cattle  egrets  examined  in 
Africa  and  elsewhere  and  Kirkpatrick  (19^5)  found  none  in 
stomachs  of  many  Egyptian  birds  of  this  type. 


rei-:arks 

Special  attention  is  called  to  the  taxonomic  and  biological 
status  of  heavily  punctate  specimens  of  A.  variegatum,  discussed 
under  A.  pomposum  (page  245). 

Remarks  by  Theiler  (1951  correspondence)  are  of  value  in 
understanding  distributional  factors  of  this  species  and  in  il^ 
lustrating  the  care  that  must  be  tedeen  in  evaluating  older  lit¬ 
erature.  She  writes:  " .  statements  made  (Theiler  1943B), 

to  the  effect  that  this  species  is  found  in  the  Union  of  South 
Africa,  were  based  on  records  in  the  literature,  i.e.  before  we 

had  studied  the  South  African  tick  svirvey  material . Our 

abundant  material  did  not  produce  one  specimen  from  anywhere  in 
the  Union  or  in  South-West  Africa.  Bedford’s  statements  are 
based  on  incorrectly  identified  nionphal  material.  Robinson's 
record  in  the  Monograph,  I  take  to  be  a  record  of  an  introduc¬ 
tion  into  the  country,  which  certainly  has  not  been  able  to 
maintain  itself.  Nor  does  A.  variegatum  seem  to  bo  as  widely 
spread  in  Southern  ’’.hodesia  as  one  gathered  from  some  of  the 
earlier  workers.  On  the  contrary,  A.  hebraeum  seems  to  be  more 
prevalent  than  was  first  thought.  TJhen  reading  reports  of  ear¬ 
lier  v;orkers  (1896-1906),  one  must  bear  in  mind  that  they  are 
still  reporting  on  a  period  during  which  cattle  had  been,  or 
were  being,  introduced  from  East  Africa  and  from  Madagascar, 
bringing  A.  variegatum  and  Doophilus  fall ax  with  them.  Possi¬ 
bly  some  of  these  ticks  come  into  areas  in  which  they  could 
maintain  themselves  for  a  year  or  tv;o,  or  possibly  even  longer." 

Brumpt  (1922,1934)  reported  on  gj^nandromorphic  specimens  of 
A.  variegatum.  Malformed  specimens  have  been  noted  by  Santos  Dias 
'Xl949E,l955A ) ,  and  Tendeiro  (195IF).  Certain  aspects  of  the  chitin- 
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ization  of  the  exoskeleton  and  gut  and  of  the  musculature  of  this 
species  have  been  discussed  by  Ruser  (1933).  A.  variegatum  has 
been  used  to  illustrate  the  double  oblique- striation  of  tick 
musculature  by  Kruger  (1935).  Variations  in  scutal  ornamentation 
among  specimens  from  a  restricted  area  were  illustrated  by  Ten- 
deiro  (19496,1951^).  The  eye  structure  and  related  sense  organs 
were  described  and  illustrated  by  Gossel  (1935) . 


DISEASE  RELATIONS 

MAN  and.  AIO-IALS;  Q  fever  (Coxiella  burneti  i ) .  Larvae  and 
nymphs  commonly  attack  man  under  local  conditions  and  may  cause 
severe  irritation. 

CATTLE;  Heartwater  (Rickettsia  ruminantium) .  Bovine  lymphan¬ 
gitis,  large  septic  sores,  and  severe  inflammation  of  mammae. 
Possibly  transmits  a  fungus.  Crypto coccus  (=  Actynomyces)  farci- 
minosus. 


A.  variegatum  has  been  mentioned  in  connection  with  bovine 
rickettsiosis  (Rickettsia  bovis) ,  but  the  tick’s  role  does  not 
appear  to  have  been  defined.  This  tick  does  not  transmit  East 
Coast  fever  (Theileria  parva). 

SHEEP;  Nairobi  sheep  disease  (virus).  Heartwater  (R. 
raminantium) . 


COATS;  Heartwater  (R.  raminantium) .  Severe  secondary  in¬ 
fection  and  lameness. 

PIGS;  Possibly  a  vector  of  porcine  piroplasmosis  (Babesia 
trautmanni) . 


VTILD  ANB-IAL  INJURY ;  In  the  Sudan  I  removed  a  live  nymph 
from  a  thigh  abscess  that  was  almost  completely  overgrown  by  the 
skin  of  the  jackal  host. 
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IDENTIFICATION 


Males;  There  is  no  question  of  identity  of  this  important 
species  in  the  Sudan  tick  fauna  or  throughout  most  of  its  range. 
The  combination  of  characters  including  hemispherical,  orbited 
eyes,  long  lateral  grooves,  entirely  black  festoons,  and  paucity 
of  large  scutal  punctations  easily  distinguishes  A.  variegatum. 

The  scutal  ornamentation  is  as  illustrated  (Figure  9^)  except 
that  in  about  five  percent  of  specimens  an  additional  coppery 
spot  may  be  found  just  inside  (not  outside)  of  the  lateral 
grooves  at  the  level  of  the  scutal  midlength.  Specimens  with 
these  spots  are  readily  distinguished  from  A.  lepidum  and  A, 
pomposum  by  their  dark  festoons  and  lack  of  large  scutal  puncta¬ 
tions. 

Note;  According  to  Jack  (1942)  males  from  eastern  parts  of 
Southern  Rhodesia  approach  A.  pomposum  in  that  they  have  coarse 
scutal  punctation.  No  females  were  available  for  comparison. 

A  few  confusing  specimens  such  as  these  from  the  Siidan,  East  Afri¬ 
ca,  and  Yemen  (Arabia)  have  been  observed  (See  IDENTIFICATION  of 
A.  pomposum,  page  245). 

Females;  This  sex  is  sometimes  more  difficult  to  identify 
with  certainty  than  the  male.  Hemispherical,  orbited  eyes  are 
also  fottnd  in  A.  lepidum  and  A.  pomposum.  In  the  latter,  the 
very  rugose,  broad,  short  scutum  easily  separates  it.  The  pos¬ 
terior  margin  of  A.  variegatum  is  comparatively  more  broadly 
rounded  than  that  of  A.  lepid\CT.  One  may  have  considerable  dif¬ 
ficulty  in  deciding  whether  a  female  scutim  is  v/idely  or  narrow¬ 
ly  pointed  posteriorly.  There  appears  to  be  some  variation  in 
this  character,  but  a  thorough  study  has  been  impossible  be¬ 
cause,  in  all  available  collections,  no  more  than  eighty  female 
specimens  of  A.  lepidum  have  been  seen.  No  large ‘series  from 
any  single  area  has  been  represented  and  until  such  time  as  more 
material  comes  to  hand  it  is  preferable  to  hold  the  study  of 
this  feature  in  abeyance. 


-  278  - 


APONOMA 


nmioDUCTioN 


African  Aponomma  ticks,  small,  eyeless  parasites  of  large 
snakes  and  of  inoniior  lizards  (Varanus  spp.),  are  seldom  rep¬ 
resented  in  collections.  They  are  markedly  host-specific  and 
rarely  feed  on  animals  other  than  their  normal  hosts. 

Originally  considered  as  Amblyomma,  species  of  the  genus 
Aponomma  are  now  treated  as  a  separate  generic  offshoot  from 
Amblyomm.  In  this  genus  the  eyeless  condition  is  considered 
by  some  io  have  resulted  from  disuse  since  certain  members  feed 
under  the  host's  scales.  Pairallel  instances  also  occur  among 
those  Amblyomma  ticks  that  have  indistinct  or  vestigial  eyes 
and  that  parasitize  scaly  hosts.  This  interpretation  might  hold 
for  those  Aponomma  species  that  attach  below  snakes'  scales  but 
may  hardly  account  for  the  eyeless  condition  of  others  attacking 
only  scaleless  lizards.  Possibly  Aponomma  ticks  became  adapted 
to  lizards  as  a  concomitant  to  the  loss  of  vision. 

The  biology  of  aponommas  is  poorly  known.  Adiolts  and  nymphs 
are  frequently  found  on  the  same  host. 

The  nomenclature  o "  ‘ ‘ '  cies  has  been  confused 


^fost  African  spec- 


until  the  recent  works 


imens  are  now  easily  identified  to  species.  More  recently,  Santos 
Dias  (1955c)  has  redescribed  the  type  material  of  A.  ochraceum 
Neumann,  1901  >  from  Tanganyika  and  Zanzibar,  and  oT  A.  frauiITgerum 
Schulze,  1935 >  from  a  host,  Varanus  griseus,  presumed  to  have  come 
from  North  Africa.* 


*V.  CTiseus  ranges  over  the  entire  northern  Sahara  region,  reach¬ 
ing  the  Mediterranean  only  in  southern  Tunisia,  Libya,  and  Egypt, 
and  extends  to  the  Central  Provinces  of  India  (Loveridge,  corres¬ 
pondence).  The  source  of  the  type  material  of  A.  fraudigerum, 
Fuhlsbuttelteirarium,  probably  refers  to  the  grovmds  of  ^  animal 
dealer  at  Fvihlsbuttel,  a  suburb  of  Hamburg,  and  the  collector,  Karl 
Peter,  is  probably  not  the  famous  African  explorer  but  rather  the 
animal  dealer  (Theiler,  correspondence). 
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Aponomraa  species  are  more  numerous  in  the  Oriental  Region 
than  in  Africa  but  their  taxonomic  status  is  uncertain.  For 
Indo-china,  Toimanoff  (1944)  lists  three  species,  Anastos  (1950) 
records  four  from  Indonesia,  and  Roberts  (1953)  studied  nine 
from  Australia.  None  occur  in  Evirope  and  Neumann's  (l899)  Icx- 
cality  label  for  A.  laeve  from  Patagonia  was  possibly  incorrect. 
In  the  Americas,  Tour  species  have  been  described  by  Schulze 
(l932A,1936E,1941i)  but  specimens  available  in  collections 
throvighout  the  world  are  few  indeed.  Specific  concepts  in  this 
genus  are  much  in  need  of  careful  study. 


KEY  TO  SUDAN  SPECIES  OF  APONCT^ 
liALES  AND  FEMALES 

Shiny  dark  brown  with  green  or  copper 
markings  on  scutum.  (Usually  on 

Varanus  lizards) . . . A.  EX0RNATUI4 

Figures  9(>  to  9^ 


Light  to  dark  brown  with  no  markings 

on  scutum.  (Usually  on  snakes) . A.  LATUM 

Figures  1(50  to  1^3 


NOTE 

Ornamentation  of  A.  exornatum  is  entirely  lost  in  some  pre¬ 
served  specimens.  If  "a  question  arises,  A.  exornatum  males  may 
be  separated  from  those  of  A.  latum  by  the  presence  of  well-marked 
festoons  (inconspicuous  in  laium) ,  numerous  large  punctations 
(almost  none  in  A.  latum) ,  and”3eep.  inverted,  commashaped  cer¬ 
vical  grooves  (obsolete  in  A.  latum) .  The  last  character  also 
separates  females  of  these  *species. 
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AP0N0MI4A  EX0RNATUI4 

Sudan  specimens,  with  exceptionally  bright  ornamentation 


PLATE  mil 
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APONOMMA  EXORNATUM  (Koch,  1844). 


(Figvires  96  to  99) 
THE  MONITOR  LIZARD  TICK. 


L  N  $  ^  EQUATORIA  PROVINCE  RECORDS 


2  12 
2 

1  6 
2  2 
7  2  13 

2  12 


Yei 

Torit 

Torit 

Khierallah 

Torit 

Nimule 


Varanus  n.  niloticus 
Varanus  niloticus 

Varanus  niloticus 

Varanus  niloticus 

Varanus  exanthematicus 

Varanus  "sp. 


Apr 

Dec 

Jan  (2) 

-  (SGC) 
Aug 

Aug  (Bl-INH) 


Equatoria  Province  (King  1926).  The  British  Museum  (Natural 
History)  specimens  from  Nimule  are  in  Nuttall  lot  1427. 


DISTRIBUTION  IN  THE  SUDAN 

The  following  additional  material,  all  from  Varanus  lizards, 
has  been  seen; 

Upper  Nile;  Er  Renk  (SGC). 

Blue  Nile;  Singa  (SGC).  Hassa  Heissa  ^Specimens  not  seen 
but  identified  by  G.  M.  Kohls  (G.  B.  Thompson,  correspondence)  ~J . 

Kassala;  Butana  (SGC). 

Kordof an;  Khuwei,  fromV.  e.  exanthematicus ;  specimens  in  HH 
collection;  presented  by  Sudan  National  Museum. 

r lOiartoiim;  Khartoum  (SGCj  probably  from  lizards  in  zoological 
gardens)./ 
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DISTRIBUTION 


The  distribution  of  A.  exornatua  is  th*e  same  as  that  of  African 
Varanus  lizards*  (Theiler”" 1945A) .  To  the  best  of  my  knowledge,  V. 
griseus  is  seldom  or  never  infested  by  this  species  (for  range  oT 
this  lizard  see  page  279) . 

NORTH  AFRICA;  ALGERIA  (Neumann  1899,1911.  Theiler  1945A). 

WEST  AFRICA;  NIC2IIIA  (Northern  part,  Simpson  1912A) .  FRENCH 
WEST  AFRICA  (As  Ixodes  flavomaculatus;  Lucas  I846.  Neumann  1899, 
1911.  TonellL-Rondelli  1932E.  theiler  1945A.  Rousselot  1951, 
1953B.  Villiers  1955).  PORTUGESE  GUINEA /^As  A^nomma  sp.; 

Tendeiro  (1947).  As  A.  halli  sp.  nov.  (nomen  nudum);  Tendeiro 
(1948).  Described  by” Tendeiro  (1950).  Also  noted  by  Tendeiro 
(1951c ,D,1952A,C,D, 1953, 1954**).  See  IDENTIFICATION  below  and 
Hoogstraal  (1954B)  7*  GOLD  COAST  (Hoogstraal  1954C). 

CENTRAL  AFRICA;  FERNANDO  PO  (Schtdze  1943B,  p.  131  footnote). 
CAHEROONS  (Ziemann  1912A.  Rageau  1953A,B).  FRENCH  EQUATORIAL 
AFRICA  (As  A.  arcanum;  Karsch  1879A.  Schvilze  1936E.  Specimens 
in  CNHM,  cfT  HOSTS  below).  BELGIAl^  CONGO  (Neumann  1911.  Nuttall 
and  Warbiurton  1916.  Schwetz  1927A,B,C,1932.  Bequaert  1930B,1931. 
Fain  1949.  Theiler  1945A.  Theiler  and  Robinson  1954). 

NOTE;  According  to  Theiler  (correspondence),  the  record  for 
Ruanda-Urundi  by  Santos  Dias  (195^)  is  in  error. 

EAST  AFRICA;  SUDAN  (King  1911,1926.  Hoogstraal  1954B). 


*V.  n.  niloticus  is  a  widely  ranging  savannah  form.  Another  sub- 
specTes,  ornatus ,  occurs  in  West  African  rainforests.  V.  _e. 
exant hematicus  ranges  from  Senegal  to  the  Sudan.  In  Ethiopia,  the 
Somalilands,  and  I-bzambique,  V.  e.  mi crost ictus  (=  V.  ocellatus) 
occurs.  In  Mozambique  south  of  Zambesi,  Angola,  and  southern 
Africa,  V.  e.  albigularis  occurs.  ^Loveridge,  correspondence_^7 

**Tendeiro  (1951D)  also  noted  an  “unnamed  Aponomma  species'"  from 
the  same  hosts  in  Portugese  Gviinea. 
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ERITREA  (Tonelli-Rondelli  1930A.  Stella  1940).  FRENCH  SOMALI- 
LAInID  (Neumann  1899,1922.  ,  Stella  1938A,1939A)  .  ITALIAN  S014ALILAND 
(Paoli  1916.  Stella  1938A,1939A,1940).  KEITYA  (Loveridge  19233, 
1936b.  Lewis  1932A.  Theiler  1945A.  Heisch  19540).  UGANDA  (Bruce 
et  al  1911.  Mettam  1932.  Theiler  1945A).  TANGANYIKA  (Loveridge 
T^23d.  Barbour  and  Loveridge  1928.  Bequaert  1930A.  Theiler 
1945A) . 

SOUTHERN  AFRICA:  ANGOLA  (Neumann  1899.  Gamble  1914.  Santos 
Dias  1950B.  Hoogstraal  1954C).  MOZANiBElUE  (Santos  Dias  1947D, 
19484, 1953A,B.  Bacelar  1950.  Tendeiro  1951B,F). 

NORTHERN  RHODESIA  (Theiler  and  Robinson  1954).  SOUTHERN 
RHODESIA  (Jack  1942).  NYASALAND  (Neave  1912.  De  Meza  1918A. 

Wilson  1950b). 

BECHUAlsfALAND  (Theiler  1945A).  SOUTHWEST  AFRICA  (Tromsdorff 
1914.  Sigwart  1915.  Warburton  1922.  Theiler  1945A).  UNION  OF 
SOUTH  AFRICA  (Koch  1844.  Lewis  1892.  Neumann  1899.  Howard  1908. 

As  A.  neglectum:  Hirst  and  Hirst  1910.  Donitz  1910B.  Curson 
192'B.  Bedford  1932B,1936.  Theiler  1945A). 

r MADAGASCAR:  Neumann  (l90l).  Howard  (1908).  Poisson 
(1927).  Bedford  (1932B).  Buck  (19484).  liillot  (1948).  Zumpt 
(195OB).  These  records  appear  to  be  a  repetition  of  Neumann  (19OI). 
The  presence  of  this  species  on  Madagascar  is  questionable  (Hoog¬ 
straal  1953E).7 


HOSTS 

Most  investigators  list  only  the  lizards  Varanus  niloticus 
subspp.  and  V.  exanthematicus  subspp.  as  hosts.  These  are  some¬ 
times  called  warrener  or  leguan  lizards  by  the  British  in 
Africa.  References  to  '‘iguana'"  lizards  in  Africa  pertain  to 
Varanus  but  iguanas  are  actually  New  World  species. 

Other  animals  may  be  parasitized  occasionally.  Records, 
among  mammals,  are  domestic  dogs  (Howard  1908,  Neumann  1914), 
pangolin,  Manis  tricusois  (Fain  1949),  fruit  bat  (Hoogstraal 
1954c),  ground  squirrel  (Villiers  1955),  and  a  larva  and  nymph 
from  a  spiny-tailed  squirrel,  Anomalurus  f .  fraseri,  in  French 
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Equatorial  Africa  (CNHM).  Reptiles  reported  to  be  attacked  are 
crocodile  (Schwetz  1927B,  Villiers  1955K  cobra  (Loveridge  1923C), 
tortoise  (Loveridge  1936B),  python  (Howard  1908),  tortoise  and 
snakes  (Mettam  1932),  snaJce  (Theiler  1945A),  and  blind  lizard, 
Acontias  plumbeus  (Bedford  1936).  A  bird,  the  black-chested  har- 
rier  eagle,  is  also  known  as  a  host  (Theiler,  unpublished). 


BIOLOGY 

Aside  from  remarks  in  the  generic  introduction  and  host  re¬ 
view,  nothing  additional  has  been  reported  for  this  species. 


DISEASE  RELATIONS 

It  is  of  interest  to  conjecture  that  these  ticks  may  transmit 
the  hemogregarines  so  frequently  found  in  reptiles. 

It  is  claimed  that  natural  infections  of  Q.  fever  (Coxiella 
burnetii )  have  been  found  in  this  species. 


REMARKS 

A  complete  summary  of  the  taxonomy,  morphology,  and  distri¬ 
bution  of  this  species  has  been  presented  by  Theiler  (1945A). 
Malformed  specimens  have  been  described  by  Santos  Dias  (1948A), 
Schulze  (I95OB),  and  Tendeiro  (1951B).  Schulze  (1943B)  discussed 
certain  aspects  of  the  nymphal  gut  of  this  species,  and  (1941 ) 
features  of  the  halier’s  organ,  and  (1950B)  of  the  dorsal  foveae 
eind  festoons. 

Should  male  specimens  with  only  narrow  lateral  ornamentation 
be  fovmd,  the  presence  of  A.  ochracevmi  Neumann,  1901,  or  of  A. 
fratidigerxm  Schulze,  1935,'~shoul<l  be  considered  (cf.  Theiler"~1945A 
and  Santos  Dias  1955C  for  descriptions  and  illustrations). 

Tendeiro  (1948)  mentioned  A.  halli  sp.  nov.,  without  descripu 
tion  (i.e.  a  nomen  nudum)  and  (1950)  described  as  A.  hal 1 i  sp.  nov. 
specimens  from  Portugese  Guinea  that  conform  to  alT  specimens 
sttadied  from  the  Sudan.  The  first  coxal  spur  is  single;  there  is 
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a  protuberance  on  the  fourth  tarsusj  and  the  scutal  ornamentation 
is  somewhat  different  from  that  usuklly  described  for  this  species 
(conqsare  with  Theiler  1945A  description  and  illustration).  However, 
Theiler  (correspondence),  who  has  had  more  experience  with  this 

genus  in  Africa  than  anyone  else,  writes;  '*A.  halli  .  to  me, 

is  but  an  extreme  variation  of  A.  exornatum,  being  as  far  as  I  can 
see,  the  exact  replica  of  A.  arcanum  Karsch,  1879"'.  In  view  of 
this  opinion  and  with  Dr.  Theiler *s  permission,  A.  halli  Tendeiro, 
1950,  has  been  synonymized  lander  A.  exornatum  (Koch,  l544)  (Hoog- 
straal  1954B) .  ~ 


IDENTIFICATION 

Theiler  (1945A)  described  and  illustrated  the  immature  stages 
and  redescribed  the  adult  stages  of  A.  exornatum. 

Males  and  females  are  easily  identified  by  generic  characters 
plus  the  presence  of  scutal  ornamentation  consisting  of  green  or 
coppery  markings  on  the  shiny  dark  brown  siu*face.  Other  characters 
are  mentioned  in  notes  under  the  key  to  this  genus. 
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101  103 


Figures  100  and  101,  cT,  dorsal  and  ventral  views 
Figures  102  and  103,  9,  dorsal  and  ventral  views 

Apomi-m  LAmi 

Sudan  specimens 

PLATE  mill 
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APONO^  la™  (Koch,  1BU)(=  A.  LAEVS  Ilour.ann,  1899,  of  authors). 


(Figures  100  to  103) 


TIE  SNAKE  TICK 


L  N  9  O' 


EQUATORIA  PROVINCE  RECORDS 


213  Torit^ 


Maja  melanoleuca 
Naja  ha jo 
Python  regius 
Don^roaspls  polylopis 
Boaohon  1.  linoatus 


Dec 

Dec 
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1  1  Torit 

3  Torit 


2  Torit 


1  Katire 


Sep  (CNU-l) 


DISTRIBUTION  IN  THE  SUDAN 


Equator  la  and  Upper  Nile;  Without  locality  data  (King  ].926). 

Bahr  El  Ghazal;  GaluaL-Nyang  Forest,  Naja  haje,  1953,  col— 
lecte^  by  H.  Hoogstraal  and  R.  E.  Kuntz.  Sarns  locality,  from 
"cobra”,  1953,  (SVS).  Yirol,  from  "python",  1954,  E.  T.  M.  Reid 
legit.  Specimens  in  HH  collection. 


Upper  Nile:  Kenisa,  Nasir,  and  Er  Renk,  from  cobras,  1909, 
H.  H.  King  Tej^t  (SGC). 


DISTRIBUTION 


The  snake  tick  is  distributed  throughout  the  Ethiopian  Faunal 
Region. 

WEST  AFRICA:  NIGERIA  (Hoogstraal  1954C).  LIBERIA  (Bequaert 
1930ATI  FRENCH  V/SST  AFRICA  (Villiers  1955).  SIERRA  LEONE  (Entomo¬ 
logical  Report  1916).  GOLD  COAST  (Curson  1916).  PORTUGESE  GUINEA 
(Tendeiro  19510 ,D ,1952C ) . 


»Torit  snake  collections  have  boon  studied  by  Loveridge  (1955). 
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CENTRAL  AFRICA;  CA-’EROONS  (Rageau  1953A,B).  FF.ENCH  EQUATORIAL 
AFRICA  (Fiasson  1943B).  BSLCm  CONGO  (Neumann  1899,1911.  Nuttall 
and  Warburton  1916.  Schwetz  192X,1932.  Bequacrt  1930A,193l). 

NOTE;  According  to  Theiler  (correspondence),  the  record  for 
RuandeuUrundi  by  Santos  Dias  (1954I>)  is  in  error, 

EAST  AFRICA;  SUDAN  (King  1908,1911,1926.  Hoogstraal  1954B). 

ETHIOPIA  (Tonelli-Rondelli  1930A.  Stella  1940). 

KENYA  (Lewis  19310,1934.  Loveridge  1936B.  Hoogstraal  1954E). 
UGANDA  (Theiler  1945B.  Wilson  1950C.  Hoogstraal  1954E).  TANGA¬ 
NYIKA  (Neumann  190X ,19108,1911.  Donitz  1910.  Itorstatt  1913. 
Loveridge  19230,1928.  Bequaert  1930A). 

SOUTHERN  AFRICA;  AI'JGOLA  (Howard  1908.  Bacelar  1950).  MOZX'-L 
BIQUE  (Howard  1908.  Santos  Dias  194aA,1952D,19533.  Bacelar  1950). 

NORTHERN  RHODESIA  (Theiler  1945B).  SOUTHERN  RHODESIA  (Jack 
1942).  NYASALAl®  (Theiler  1945B.  Wilson  1950B). 

SOUTHWEST  AFRICA  (Warburton  1922.  Theiler  1945B).  UNION  OF 
SOUTH  AFRICA  (Koch  IS/^A.  Neumann  1901.  Howard  1903.  Donitz  1910B. 
Curson  1928.  Bedford  19328,1936.  Schulze  1936E.  Theiler  1945B. 
Hoogstraal  1954C). 


HOSTS 

Snakes,  without  predilection  for  any  one  group  (Theiler  1945B). 
Host  genera  recorded  by  various  authors  are;  Python,  Simocephalus, 
Pseudaspis,  Naja,  Lycophidion  (=  Lycophidium) ,Mehdlya ,  Sepedon, 
Dendroaspis  (=  Dendraspis)  ,~15ausus,  Bitis,  Dasypeltis,  Boaedon, 
and  Rhamphiophis.  Also  the  Debasian  snake  Crotaphopeltis  (=  Leptodira) 
hotamboeia  (NeiSann  190X,1910B).  In  addition  to  some  of  these  same 
host  genera,  liiss  J.  B.  Walker‘s  (correspondence)  Tanganyika  collec¬ 
tions  contain  specimens  from  Rhamphiophis  oxyrhynchus  rostratus. 
Philothamnus  irregularis  (=  Chloropis  eminij  (Hoogstraal  1954C). 

Ibst  host  records  are  for  large,  poisonous  snakes,  possibly  because 
of  the  great  interest  they  always  arouse  when  collected.  Yet  I 
have  examined  hundreds  of  smaller  African  snakes  without  finding 
Apionomma  ticks  on  them. 
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Acontias  plimbeus,  a  blind,  limbless,  viviparous  lizard  has 
been  listed  as  a  South  African  host  (Bedford  1936). 

A  single  female  in  BM(NH)  collections  was  taken  with  A.  exor- 
natum  from  Varanus  e.  albigularis,  the  coastal  monitor  lizard,  in 
Kenya,  and  another  Temale  has  been  noted  from  a  porcupine  in  Zulu- 
land  (Hoogstraal  1954C). 


BIOLOGY 

The  snake  tick  sometimes  occurs  in  great  numbers  on  a  single 
host.  Loveridge  (1923C)  states;  "‘This  snake  (Dasypeltis  scabra) 
was  literally  covered  with  ticks,  75  of  which  I  collected’".  Lar¬ 
vae,  nymphs  and  adialts  are  often  taken  from  a  single  host  (Lewis 
1934,  Rageau  1953B). 

Specimens  are  usually  found  between  the  host's  dorsal  scales, 
especially  just  behind  the  neck,  sometimes  on  the  head,  rarely  on 
the  venter. 


DISEASE  RELATIONS 


Unstudied. 


REMARKS 

The  most  complete  recent  work  on  this  species  is  by  Theiler 
(1945B).  The  taxonomic  review  shows  that  A.  laeve  Neumann,  1899, 
is  actually  a  non  African  species  and  that" A .  latum  (Koch,  1844) 
has  priority  for  the  African  species.  Immatxire  stages  were  des¬ 
cribed  and  illustrated  and  adults  were  redescribed  and  illustrated 
in  the  same  study. 

Should  specimens  agreeing  with  characters  of  this  species  but 
having  a  very  wide,  quadrate  body  outline  be  encountered  in  the 
Sudan,  they  should  be  checked  (cf .  Theiler  1945B)  for  A.  transversale 
Lucas,  1844>  the  python  tick,  which  Theiler  states  ( correspondence ) 
may  be  expected  to  occur  in  this  area.  The  male  of  A.  transversale 
lacks  an  anal  groove  and  is  incompletely  chitinized  on  the  posterior 
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third  of  the  dorsim.  The  female  is  similarly  broad;  its  scuta! 
margin  is  notched  or  concave  posteriorly  rather  than  broadly 
rounded.  These  two  snake  ticks  are  the  only  inornate  aponomnas 
known  to  occur  in  Africa. 


IDENTIFICATION 

Males  and  females  are  easily  identified  in  the  African  tick 
fauna  by  key  characters  and  notes. 
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BOOPh 1 LUS 


INTRODUCTION 

Boophilus  ticks  are  practically  unique  in  that  their  entire 
life  cycIeTrom  larva  to  engorged,  mated  adxxlt  is  confined  to  a 
single  host.  Females  drop  to  the  ground  to  oviposit.  This  single¬ 
host  type  of  life  cycle  has  nvunerous  biological  advantages.  It 
also  allows  for  particularly  easy  control  by  dipping  infested 
animals,  a  benefit  partially  negated  by  the  development  of  boophilid 
strains  resistant  to  chemicals. 

The  boophilid  type  of  life  cycle  eliminates  danger-ridden 
periods  between  two  or  three  different  kinds  of  hosts,  possibly 
in  inhospitable  areas  and  for  indefinite  periods.  The  predilection 
of  these  ticks  for  large  domestic  animals  particularly  favors  wide¬ 
spread  dispersal  and  survival,  not  only  within  a  continent  but  also 
from  continent  to  continent  on  imported  hosts. 

Cattle  are  the  chief  hosts  throvighout  the  world,  horses,  other 
domestic  stock,  and  wild  antelopes  and  deer  are  less  frequently 
attacked.  Other  wild  animals  are  uncommonly  infested.  The  veter¬ 
inary  importance  of  Boophilus  ticks  is  considerable  and  they  are 
suspect  as  resei^oirs  of  some  human  disease  pathogens. 

Collectors  who  wish  to  be  assured  of  accurate  identification 
of  their  boophilid  material  should  make  every  effort  to  obtain 
long  series  and  to  find  the  small,  yellovrish  males  as  well  as  the 
heavier,  more  conspicuous,  podshaped  females. 

Two  of  the  three  species  presently  recognized  in  this  genus 
occ\ir  in  the  Sudan.  One  of  these,  Boophilus  decolor  at  us  (Koch, 
1844),  is  endemic  and  ranges  widely  throughout  African  areas  with 
relatively  high  rainfall  and  with  some  shrub  cover;  it  is  well 
known  practically  everywhere  on  the  continent  south  of  the  great 
northern  deserts  and  semideserts. 

The  second  species  is  B,  annulatus  (Say,  1821)  (=  B.  congo- 
lensis  I4inning,  1934),  African  populations  of  which  cannot  be  dis- 
tinguished  from  the  famed  American  Texas  fever  vector,  B.  annxilatvis . 
This  species  is  poorly  known,  more  restricted,  and  less  common  in 
the  Ethiopian  Faunal  Region  than  B.  decoloratus  and  has  been  intro— 
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duced  from  elsewhere.  Data  in  the  present  report  are  the  only- 
published  facts  that  give  any  information  on  the  biology  or 
ecology  of  B.  annulatus  on  this  continent.  North  African  and 
Near  Eastern  populations  usually  called  B.  calcaratus  subspp. 
appear  to  be  identical  to  B.  annulatus. 

The  third  species,  B.  micro plus  (Canestrini,  1888)  (=  B. 
fallax  Minning,  1934),  i^  not  yet  known  from  the  Sudan.  This 
pantropical  cattle  parasite  appears  slowly  to  be  extending  its 
present  southern  and  eastern  African  range  northwards  after  once 
having  been  more  widely  distributed  on  Africa  because  of  frequent 
importation  of  infested  cattle  from  Madagascar.  Differential 
characters  for  this  species  are  provided  in  the  following  key  and 
additional  notes  concerning  it  may  be  found  following  the  discus¬ 
sion  of  the  two  related  species. 

What  has  been  considered  the  classic  taxonomic  work  on 
Boophilus  is  that  of  Minning  (1934,1935,1936).  He  divided  the 
genus  into  three  subgenera:  Boophilus  (sensu  strictu),  Uroboophi- 
lus,  and  Palpo boophilus  and  described  a  number  of  '"new"'  species. 
These  subgenera  have  been  given  the  status  of  genera  in  many  pub¬ 
lished  papers,  probably  because  I'linning  himself,  curiously  enough, 
failed  to  place  a  generic  designation  before  them  in  his  discus¬ 
sion  of  species.  Several  later  workers  (Cooley  1946,  Anastos 
1950,  and  others)  have  questioned  the  worth  of  these  findings, 
and  in  the  present  instance  the  liinning  reports  are  of  little 
value.  The  method  appears  to  have  been  to  hastily  examine  a  few 
specimens  from  widely  scattered  areas,  to  describe  and  illustrate 
them  inadequately,  and  whenever  possible  to  apply  names  based  on 
assumed,  uncritically  regarded,  slight  morphological  variations. 
There  is  little  or  no  correlation  between  the  present  and  other 
extensive  collections  of  boophilids  collected  from  several  geo¬ 
graphical  areas  throughout  the  world,  eind  Minning ‘s  illustrations 
and  remarks  about  species  collected  in  the  same  localities.  Anasto 
(1950)  has  abandoned  these  three  subgenera  with  the  hearty  concur¬ 
rence  of  many  serious  colleagues. 

Anastos  (loc.  cit. )  on  the  other  hand,  would  confine  the  known 
Boophilus  species  oi"  the  world  to  the  three  discussed  herein.  Al- 
though  it  appears  that  his  view  is  most  likely  correct,  a  pains¬ 
taking  study  of  extensive,  worldwide  series  of  specimens  will  be 
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necessary  before  any  final  judgement  on  all  subspecies  and  related 
species  may  be  vouchsafed. 

Speciation  in  this  genus  has  been  extremely  conservative  and 
restricted  geographical  "'species"'  do  not  appear  to  have  evolved. 

Ifeny  superficial  "morphological  variations'"  derive  from  degree  of 
engorgement,  method  of  preservation,  or  angle  of  examination. 

Boophilids  are  exceptionally  difficult  to  study  taxonomically 
owing  to  superficial  variability,  small  size,  and  crowding  of 
diagnostic  characters.  The  state  of  engorgement  of  many  routinely- 
collected  females  tends  to  modify  certain  features  so  that  they  are 
frequently  difficult  to  evaluate. 

For  discussion  of  the  Sudan  Boophilus  fauna  in  relation  to  that 
of  North  Africa,  southern  Europe,  and  the  Near  East,  see  REMARKS 
under  B.  annulatus  below. 
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KEY  TO  THE  GEHU3  BOOPHILUS* 


14ALES 


1.  With  cavtdal  appendage . 2 

Without  caudal  appendage.  Hypostome 
dentition  4/4  (see  Note  below).  Palpal 
basal  segment  without  ventral  bristle- 
bearing  protuberance  on  inner  margin. 

Adanal  shields  without  posterior  spur . B.  ANNULATUS 

Figures'’l04  and  I65 

2.  Hypostome  dentition  3/3  (rarely  3.5/ 

3.5).  Palpal  basal  segment  with 
ventral,  inner  bristle- bearing  pro¬ 
tuberance.  Adanal  shields  with  long, 
narrow  internal  spur  usually  extending 

beyond  body  margin . B.  DSCOLORATUS 

Figures  108  and  IO9 

Hypostome  4/4.  Palpal  basal  segment 
without  ventral,  inner  bristle- bearing 
protuberance.  Adanal  shields  with 
inner  margin  hardly  extended  if  at  all 

and  not  reaching  body  margin . B.  MICROPLUS** 

Figures  112  and  II3 


*Preserved  specimens  must  be  entirely  free  of  surface  sheen  from 
liquid  preservatives  before  identification  can  be  attempted.  The 
caudal  appendage  of  c?  3.  decoloratus  is  very  variable  in  size  and 
the  palpal  basal  bristle-bearing  protuberance  of  either  sex  can  be 
seen  only  when  the  mouthparts  are  absolutely  clean;  the  bristles 
are  frequently  broken  off.  Turning  the  specimen  at  an  angle  to 
the  light  may  be  necessary  to  see  this  character  as  well  as  the 
groove  of  coxa  I. 


**B.  mcro|)lus  does  not  occur  in  the  Sudan  but  there  is  some  likeli¬ 
hood  that  It  may  reach  the  Sudan  within  a  few  years.  The  inclusion 
of  B.  microplus  in  this  key  makes  it  serviceable  for  all  known 
species,  according  to  contemporary  concepts  of  the  genus. 
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FEMALES 


1.  Coxa  I  with  shallow,  rounded  emar- 
gination  separating  internal  and 
external  spur.  Palpal  basal  segment 

and  hypostome  as  in  male . B.  AUIJULATU3 

Figures  106,  T07,  and  117 


Coxa  I  with  deep  elongate  "'inverted 


V"'  shape  cleft  dividing  spvirs . 2 

2.  Hypostome  3/3  (rarely  3. 5/3.5). 

Palpal  basal  segment  with  ventral, 

inner  bristle- bearing  protuberance . B.  DECOLORATUS 


Figures  1107  111,  eind  116 


Hypostome  4/4.  Palpal  basal  segment 
ventrally  with  inner  margin  concave 
and  lacking  bristle- bearing  protu¬ 
berance . B,  MICROPLUS 

Figures  114)  115)  ilS 


Note 

The  nimber  of  longitudinal  files  of  denticles  on  each  side  of 
the  hypostome  is  expressed  by  a  formula  such  as  4/4  or  3/3.  The 
number  of  these  files  is  constant  in  most  species  of  ticks,  but 
the  number  of  denticles  in  each  file  may  be  more  variable.  The 
formula  3. 5/3. 5  indicates  that  there  are  three  complete  and  one 
shorter  file  of  few  denticles  anteriorly  on  each  side  of  the 
hypostome . 

Following  14inning,  the  length/width  ratio  of  the  female  scutum 
has  usually  been  considered  to  be  an  important  diagnostic  character. 
Examination  of  large  numbers  of  field-collected  specimens  from  Afri¬ 
ca  and  elsewhere  reveals  wide  variation  in  this  feature  within  each 
species  and  no  valid  data  for  diagnostic  purposes. 
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Figures  104  and  IO5,  <?,  dorsal  and  ventral  views 
Figxores  106  and  107,  5,  dorsal  and  ventral  views 

BOOPHILUS  ANNBLATUS 
Sudan  specimens 

PUTE  xxrrv 
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BOOPHILUS  ANNULATUS  (Say,  1821)  (=  B.  CONGOLENSIS  1-Iinning,  1934). 

(Figures  104  to  107  and  117) 

THE  TEXAS  FEVER  TICK 


L  N  $  cf  EQUATCRIA  PROVINCE  RECORDS 


3 

2 

Meridi 

Taurotragus  derbianus  gigas 

Feb 

(SVS) 

1 

Nagichot 

domestic  cattle 

Dec 

1 

Katire 

domestic  cattle 

Jan 

1 

Torit 

domestic  cattle 

Nov 

39 

10 

Tombe 

domestic  cattle 

Mar 

(SVS) 

10 

2 

Muni 

domestic  cattle 

Mar 

(SVS) 

10 

Terakeka 

domestic  cattle 

Mar 

(SVS) 

1 

Yambio 

domestic  cattle 

Jan 

11 

Meridi 

domestic  cattle 

Feb 

(SVS) 

DISTRIBUTION  IN  THE  SUDAN 


In  addition  to  the  above  Equatoria  Province  specimens,  the 
following  others  have  been  seen,  all  from  cattle  except  those  which 
were  collected  at  Wau  from  donkeys: 


$ 

& 

Locality 

Province 

Date 

Collector 

11 

1 

Malakal 

Upper  Nile 

Jan  1952 

A.  M.  Dahab  (SVS) 

4 

1 

Ler 

Upper  Nile 

Jan  1952 

A.  W.  Polden  (SVS) 

1 

Bor 

Upper  Nile 

Jan  1952 

P.  Durran  (SVS) 

6 

2 

Akobo 

Upper  Nile 

Mar  1914 

C.  Webb  (SGC) 

11 

5 

Lau 

Bahr  El  Ghazal 

Jan  1914 

J.  J.  Soutar  (SGC) 

6 

Wau 

Bahr  El  Ghazal 

Sep  1950 

E.  T.  M.  Reid  (SVS) 

2 

Wau 

Bahr  El  Ghazal 

Feb  1953 

H.  Hoogstraal 

7 

1 

Wau 

Baler  El  Ghazal 

Feb  1953 

Gordon  College  Collection 

29 

1 

Wau 

Bahr  El  Ghazal 

Jul  1953 

E.  T.  M.  Reid  (STS) 

18 

1 

Fanjak 

Bahr  El  Ghazal 

Jan  1953 

H.  Hoogstraal 

2 

1 

Fanjak 

Bahr  El  Ghazal 

Mar  1953 

E.  T.  M.  Reid  (SIS) 

34 

19 

Yirol 

Bahr  El  Ghazal 

Apr  1954 

B.  T.  M.  Reid  (SVS) 

19 

3 

Talodi 

Kordofan 

Dec  1926 

J.  W.  Cowland  (SGC) 

3 

Wadi  Haifa 

Quarantine  Station  from  Kordofan  cattle  (SGC) 
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The  Svidan  distribution  pictixre  is  a  curiotis  one.  Although 
we  have  a  fair  number  of  collections  from  cattle  in  that  half  of 
Ekjuatoria  Province  that  is  east  of  the  Nile,  none  contain  spec- 
imsns  of  B.  annulatus  except  two  from  high  altitudes  (lo  from 
Katire,  3300  feet  elevation,  1$  from  Nagichot,  65OO  fee?  eleva¬ 
tion)  and  one  from  Torit,  at  the  general  two  thousand  foot  level 
of  the  plains  in  this  area.  Yet  collections  from  the  southern 
part  of  Upper  Nile  Province,  which  is  just  north  of  the  east  bank 
of  Equatoria  Province,  include  a  good  number  of  specimens.  Cli¬ 
matic,  faunal,  or  floral  differences  can  hardly  account  for  the 
rarity  of  B.  annulatus  in  Torit  and  Juba  districts.  The  most 
easterly  record,  Akobo,  Upper  Nile  Province,  is  on  the  Ethiopian 
frontier  (7°47*N.,  33°01*E.).  On  the  west  bank  of  the  Nile,  this 
species  is  here  recorded  from  several  localities  to  as  far  north 
as  Talodi,  Kordofan  Province  (10°37'N.). 

Some  specimens  reach  the  Haifa  Quarantine  station  in  Northern 
Province  but  Boophilus  ticks  have  never  been  collected  from  indige¬ 
nous  cattle  in  Northern  Province. 


DISTRIBUTION 

Thus  far  we  know  B.  annulatus  only  from  West  Africa,  Central 
Africa,  and  certain  p^ts  of  southern  Sudan  near  th^  periphery  of 
East  African  biotic  Provinces.  As  early  as  1905,  Donitz  recognized 
that  this  tick  inhabited  only  '“tropical  Africa'®  and  was  absent  in 
eastern  and  southern  Africa.  He  tentatively  applied  the  name  B. 
australis  Fialler  to  it,  although  he  stated  clearly  that  he  coiild 
not  differentiate  African  material  from  descriptions  of  American 
B.  annxilatus.  Unfortunately,  he  had  no  American  specimens  for 
^omoarison  for  it  appears  that  this  perspicacious  stvident  might 
otherwise  have  saved  future  generations  much  misunderstanding. 
Instead,  this  species  subsequently  has  been  either  con^jletely 
overlooked  or  subjected  to  numerous  ambigtious  remarks  and  names. 

Many  African  specimens  \andoubtedly  have  been  identified  as 
B.  decoloratus,  and  earlier  workers  who  have  recognized  specimens 
as  different  from  B .  decoloratus  have  referred  to  them  by  various 
names.  The  actual” species  with  which  various  investigators  were 
dealing  cannot  be  determined  without  seeing  their  specimens.  For 
instance,  Nuttall*s  lots  identified  as  B.  australis,  which  have 
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been  examined  in  British  Mviseum  (Natural  History),  contain  both 
B.  decolor at us  and  B.  annulatus. 

B.  annxilatus  is  a  North  American  cattle  tick  that  one  may 
assume  originally  parasitized  deer  and  bviffalo.  It  also  haa  been 
introduced  into  the  Mediterranean  basin.  In  North  Africa  and  the 
Near  East,  it  frequently  is  referred  to  as  B,  calcaratus  (Birvila, 
1894),  to  which  Minning  appended  several  suBspecies.  These  all 
appear  to  be  the  same  as  American  and  African  populations  of  B, 
anniilatus ,  The  name  also  has  been  used  by  students  of  the  Oriental 
fauna  but  examination  of  pertinent  specimen  material  is  indicated 
to  establish  the  vsdidity  of  these  identifications. 

Records  presented  below  are  the  only  ones  from  Africa  that 
are  known  to  pertain  to  B.  annul^tus,  with  a  few  additional,  an¬ 
notated  references  that  mght  be  pertinent.  Quite  possibly  other 
isolated  populations  are  maintaining  themselves  outside  of  the 
presently  recognized  range  of  the  Texas  fever  tick  in  the  Ethiopian 
Faunal  Region,  having  been  introduced  on  cattle  from  West  or  North 
Africa,  the  Near  East,  or  North  America. 

WEST  AFRICA;  NIGERIA  (Hoogstraal  1954C).  LIBERIA  (Specimens 
from  cattle  at  Harbel,  Firestone  Rubber  Company  Plantation,  H.  A. 
Beatty  legit;  MGZ  collections).  SIERRA  LEONE  (Hoogstraal  1954G). 
^PORTUGESE  GUINEA:  B.  (=  liargaropus)  a^^atus  listed  by  Monteiro 
aa  Costa  (1926)  and  Sant ‘anna  Barreto  (1929);  quoted  by  Tendeiro 
(I95IA),  but  not  subsequently  repeated  in  faunal  lists  by  this 
author  althotigh  it  wo^lld  not  be  surprising  to  find  this  tick  here_.7 

NOTE;  Records  below  are  for  "B.  congolensis’**. 

CEN'fP^  AFRICA;  FRENCH  EQUATORIAL  AFRICA  (Minning  1934. 
Rousselot  1953B.  Theiler  and  Robinson  1954) .  CAMEROONS  (Rageau 
1953A,B).  BELGIAN  CONGO  (Theiler  and  Robinson  1954.  1-Iinning  1934 
stated,  apparently  as  a  guess,  that  the  B.  anmolatus  calcaratus 
specimens  of  Newstcad,  Dutton,  and  Todd  T907,  from  Coquilhatville, 
are  '"B.  congolensis'") . 

EAST  AFRICA;  SUDAN  (Hoogstraal  1954B,C.  Balfour  1911F 
referred  to  “'B.  australis'”  in  the  Sudan,  but  since  he  also  stated 
that  B.  decoloratus  is  aEsent  there  his  remarks  are  difficult  to 
interpret j . 
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HOSTS 


Cattle  (All  references).  Rarely  giant  eland  and  domestic 
donkey  (Sxidan  records  above).  In  America,  other  domestic  animals, 
aM  buffeilo  have  been  reported  as  infrequent  hosts  (Cooley 


BIOLOGY 


Life  Cycle 


Like  other  boophilids,  the  Texas  fever  tick  is  a  single  host 
parasite.  Its  life  cycle  has  not  been  stxidied  in  Africa,  where  it 
is  not  known  to  occur  under  cold  conditions. 

After  dropping  from  the  host,  the  female  commences  oviposition 
in  about  three  or  four  days  bxit  after  twenty  to  forty  days  in 
winter  (southern  United  States).  The  oviposition  period  ranges 
from  eight  or  nine  days  in  svumner  to  42  days  in  winter.  The  number 
of  eggs  average  1911,  with  a  maximum  of  3806.  With  abundant  mois¬ 
ture,  eggs  may  hatch  in  as  little  as  from  17  to  21  days,  but  up 
to  44  days  is  more  common.  Winter  incubation  may  require  between 
five  and  six  months.  A  few  hours  after  hatching,  larvae  collect 
in  masses  at  the  tip  of  grass,  and  may  remain  alive  from  49  to 
159  days  awaiting  a  host.  Once  an  animal  is  found  larvae  prefer¬ 
entially  attach  to  the  legs,  belly,  or  dewlap,  biit  if  numerous 
they  are  found  everywhere  on  the  body.  The  larval-nymphal  molt 
occurs  seven  to  twelve  days  later  and  nymphs  molt  to  adults  five 
to  ten  days  afterwards.  Females  feed  for  from  four  to  fourteen 
days,  during  which  time  they  mate,  and  then  drop  to  the  ground, 
oviposit,  and  die.  These  data  are  extracted  from  the  very  com¬ 
plete  work  of  Hunter  and  Hooker  (1907)  in  the  United  States. 


Ecology 


Most  Afriqan  specimens  are  from  collections  containing  more 
numerous  B.  decoloratus ,  with  the  exception  that  during  the  rainy 
season  the  numbers  of  B.  annulatus  have  in  some  instances  exceedec 
those  of  B.  decoloratu's.  In  Cam^oons  (Rageau  1953B),  this  tick 
is  less  common  than  B.  decoloratus  but  toth  species  are  found  to¬ 
gether.  Oxu:  first  ^spicion,  that  this  might  be  a  species  ac- 
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climated  to  h^Imid  West  Africa,  is  negated  by  finding  it  in  Sudan 
localities  with  long,  severely  hot,  dry  seasons.  The  Texas  fever 
tick  occurs  in  the  Sudan  in  areas  with  from  8CXD  mm.  to  1500  mm. 
annual  rainfall. 

The  ecology  of  B.  annulatus  is  unstudied  in  Africa  and  the 
results  of  research  on  this  subject  are  awaited  with  considerable 
interest.  In  North  and  Central  America,  B.  annulatus  is  entirely 
a  tropical  and  subtropical  tick  that  dies” out  when  introduced 
into  the  northern  states. 


DISEASE  RELATIONS 

Dnstvidied  in  Africa.  B.  annulatus  in  America  is  the  famed 
vector  of  Texas  fever  of  cattle  (Babesia  bigemina). 


REMARKS 

Minning  (1934)  considered  West  African  populations  to  differ 
from  New  World  B.  annulatus  and  called  them  B.  congolensis.  Nu¬ 
merous  B.  annullitus  specimens  from  the  United  States  and  Central 
Aii»rica”have  been  examined  in  collections  of  British  Museum  (Nattiral 
History),  Rocky  Motuitain  Laboratory,  Museum  of  Con^jarative  Zo01ogy, 
as  well  as  Louisiana  material  kindly  presented  by  Dr.  F.  C.  Bishopp 
from  United  States  Department  of  Agriciilt'ure  collections.  None  of 
these  can  be  distinguished  from  African  *B.  congolensis*. 

The  chief  characters  presented  for  differentiating  males  are 
the  pointed  outer  sptir  of  coxa  I  of  “B.  congolensis*  and  the  bl\mt 
outer  spur  of  coxa  I  of  B.  annulatus.”  In  a  few  African  specimens 
this  spur  is  bl'unt,  in  many  American  specimens  pointed.  The 
American  specimens  in  the  Nuttall  collections  at  British  Musem 
(Natural  History)  are  mostly  blunt-spurred  with  few  pointed-spur 
specimens,  but  those  at  the  Rocky  Mountain  Laboratory  in  Montana 
are  almost  entirely  pointed- spvtrred.  Specimens  from  Louisiana 
in  the  present  collection  have  pointed  spurs.  It  is  evident, 
therefore,  that  this  character  is  a  variable  one  with  no  diagnostic 
significance  as  to  species.  The  shape  of  the  eyes  of  African  and 
American  specimens  is  similar.  Examination  of  other  so  called  dif¬ 
ferentiating  characters  has  also  failed  to  reveal  differences. 
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Similarly,  no  points  of  differentiation  may  be  detected  be¬ 
tween  female  specimens  from  Africa  and  America,  The  chief  diag¬ 
nostic  characters  proposed  for  these,  arching  of  the  eyes  and 
shape  of  the  distal  margin  of  the  third  palpal  segment,  appear 
similar,  as  are  all  other  morphological  features  of  specimens 
from  both  continents.  Minning  stated  that  the  scutvm  of  Amer¬ 
ican  B.  annulatus  bears  hairs  and  the  scutum  of  *B.  congolensis* 
does  not.  ^veral  African  specimens  with  scuta!  "Hairs  and  some 
American  B.  annulatus  without  scutal  hairs  are  available,  though 
they  may  "Have  been  rubbed  off  the  latter. 

Theiler  (1943B)  has  already  observed  that  the  relation  of 
the  position  of  the  eye  to  scutal  margin  in  Boophilus  ticks  is 
subject  to  variation  according  to  degree  of  engorgement.  As 
already  stated  (page  296)  no  differences  between  length/width 
ratio  of  the  female  scutum  can  be  determined  in  field- co]J.ected 
material  of  each  species. 

As  stated  above,  it  appears  that  there  are  no  constant 
differences  between  American  and  African  populations  of  B.  annu- 
latus.  Likewise,  it  is  impossible  to  differentiate  between  Amer- 
ican  and  African  populations  of  B.  annulatus,  and  specimens  col¬ 
lected  in  North  Africa,  Southern"’Europe,  and  the  Near  East,  which 
Minning  (loc.  cit. )  referred  to  as  B.  schulzei  and  as  B.  calcar a- 
tus  subspp. 

In  their  classic  work  on  this  parasite  in  America,  Htinter 
and  Hooker  (1907)  open  by  observing  “It  is  safe  to  state  that 

no  more  important  problem  than  the  eradication  of  .  (B. 

annTjlatus)  .  confronts  the  farmers  of  any  country.  Not 

only  the” cattle  raising  industry  but  the  whole  economic  condi¬ 
tion  of  a  large  section  of  country  is  affected*. 

The  Texas  fever  tick  is  now  conpletely  eradicated  from  the 
United  States  except  for  periodic  introductions  from  Mexico, 
where  it  still  exists.  At  the  turn  of  the  century  it  ranged 
through  Mexico  and  the  sixteen  southern  states  of  the  United 
States  from  the  Atlantic  to  the  Pacific.  The  history-making 
discovery  by  Smith  and  Kilboiarne  (1893)  that  Babesia  bigemina 
is  the  cause  of  Texas  fever  of  cattle  was  followed  by  their 
finding  that  this  tick  is  the  vector.  The  life  history  and 
morphology  of  the  tick  have  been  reported  handsomely  by  Curtice 
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(1892),  Salmon  and  Stiles  (1902),  Hunter  ajid  Hooker  (1907),  and 
Hooker,  Bishopp,  and  Wood  (1912).  The  latter  report  contains  a 
useful  summary  of  the  antecedent  literatxire. 


IDENTIFICATION 

Males  are  easily  identified  in  the  African  fauna.  They  have 
no  caudal  appendage  on  the  posterior  body  margin  and  the  inner 
margin  of  the  adanal  shields  does  not  project  posteriorly  as  a 
spine.  Palpal  segment  I  is  withovtt  a  ventral  bristle-bearing 
protuberance.  The  hypostome  formula  is  4/4  and  the  denticles 
are  noticeably  finer  than  those  of  B.  decolor at us.  In  size, 
males  are  about  the  same  as  those  oT  B.  decoloratus. 

Females  are  usiially  readily  separated  from  B,  decoloratus  by 
absence  of  a  deep  gap  between  the  inner  and  outer  spurs  of  coxa  I. 
A  shallow  concave  emargination  replaces  this  gap.  There  is  no 
bristle- bearing  protuberance  on  the  internal  ventral  margin  of 
palpal  segment  I;  this  margin  is  fairly  elongate  and  mildly  con¬ 
cave.  The  scuta!  margins  anterior  of  the  eyes  are  usually 
straight  and  parallel.  The  scutum  is  definitely  longer  than  wide. 
The  hypostome  formula  is  as  for  the  male.  The  color  of  this  spa- 
cies  is  usually  paler  than  that  of  B.  decoloratus. 
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Figxires  108  and  109,  dorsal  and  ventral  views 
Figures  110  and  111,  $,  dorsal  and  ventral  views 

BOOPHILUS  DECOLCBATUS 
Sudan  specimens 

PLATE  Xm 
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BOOPHILUS  DECOLCEATUS  (Koch,  1844) . 
(Figures  108  to  111,  and  116) 
THE  BLUE  TICK 
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DISTRIBUTION  IN  THE  SUDAN 

Equatoria,  Bahr  el  Ghazal,  Upper  Nile,  Kordofan  and  Blue  Nile 
Province}  specimens  also  taken  from  cattle  arriving  at  the  Haifa 
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Quarantine  in  Northern  Province,  but  it  is  by  no  means  certain  that 
the  species  is  established  there  (King  1926). 

Specimens  have  been  seen  from  the  following  localities,  except 
Blue  Nile  Province,  all  from  domestic  cattle  unless  otherwise  noted; 

Upper  Nile;  Fangak  and  Ler  (SVS).  Maban  (domestic  pigs;  SVS). 
Bor,  PaiTak,  Malakal  (SVS,  HH).  Akobo  and  Taufikia  (SGC).  Daga- 
Kigille  Road  (Tora  hartebeest;  SGC). 

Blue  Nile;  Fung  District  (Singa  headquarters)  (=  Funo)  (King 

1926). 

Bahr  El  Ghazal;  Wau  (domestic  donkeys,  horses  and  cattle; 

SVS,  Hri).  “^xisseri  (domestic  horse;  SVS).  Fanjak  (domestic  dogs 
and  cattle;  SVS,  HH).  GalualUNyang  Forest  (hartebeest  and  sick 
domestic  donkeys;  SVS;  tiang;  HH).  Sixty  miles  north  of  Aweil 
(domestic  goat;  SVS).  Khor  Sharamam,  Boro,  near  Raga,  Lau,  Karu, 
Akot,  Yirol,  aM  Peth  (SVS). 

Kordofan;  Talodi  (SVS).  El  Obeid  (SVS  and  Gordon  College 
collection) . 

Khartoum;  Khartovtm  (horse;  Gordon  College  collection). 
Khartoum  Quarantine  Station  (on  Darfur  cattle;  HH). 

Darfur;  Radom,  Nyala,  Sibdo,  and  Zalingei  (domestic  horses 
and  cattle;  SVS).  Near  Safaha  (domestic  sheep;  SVS). 

Kassala;  Kassala  and  Port  Sudan  (SVS).  Only  foxir  female 
specimens  are  known  from  this  Province. 

r Northern;  Quarantine  Station  specimens  from  southern 
c  att le ;  SGC^/ 

Since  it  appears  that  B.  decoloratvts  is  not  established  in 
Northern  Province  and  is  very  rare  in  Kassala  Province,  Sudan 
evidence  corroborates  earlier  expressed  beliefs  that  15°N.  is 
about  the  northern  limit  of  this  species.  The  most  northern 
Sudan  locality  in  which  B.  decoloratus  commonly  occurs  is  El 
Obeid,  at  13°11’N.  In  Kassala  Province,  the  blue  tick  is  rare 
and  is  found,  in  association  with  either  local  humid  coastal 
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situations  or  with  cattle  movements,  as  far  north  as  Port  Sudan, 
which  is  at  almost  20°N.  latitude.  Small  populations  also  exist 
in  more  humid  riverside  garden  areas  in  and  arovmd  Khartoum. 


DISTRIBUTION 

The  blue  tick  is  distributed  throvighout  mjst  of  the  Ethiopian 
Faunal  Region,  barring  the  northern  and  southern  periphery  of  this 
region  on  continental  Africa.  Within  its  range,  B.  decoloratus 
occurs  widely  everywhere  except  in  more  open,  dry” areas,  and  in 
tropical  forests.  It  is  usually  common  where  a  fair  degree  of 
shade  and  humidity  is  present.  Outlying  specimens  have  been  re¬ 
ported  from  other  continents  but  whether  these  are  from  inported 
hosts  or  from  established  populations  is  not  clear. 

NORTH  ATLANTIC  OCEAN:  CAPE  VERDE  ISLANDS  (Howard  1908.  Bacelar 
1950  j: 

WEST  AFRICA:  NIGERIA  (Sin?)son  1912B.  Unsworth  1949,1952. 
Mettam  1951.  Gambles  1951).  GOID  COAST  (Simpson  1914.  Beal  1920. 
Stewart  1933,1934.  Minning  1934).  FRENCH  WEST  AFRICA  (Minning 
1934.  Rousselot  1951,19538.  Villiers  1955).  LIBERIA  (Minning 
1934) .  PORTUGESE  GUINEA  (Monteiro  da  Costa  1926.  Tendeiro  1946A, 

B, 1948,19510, 1952A,C,D,E,1953, 1954.  Bacelar  1950).  SIERRA  LEONE 
(Hoogstraal  1954C ) . 

CENTRAL  AFRICA:  CAMEROONS  (Ziemann  1912A.  Minning  1934. 

Rageau  1951,1953A,B.  Rousselot  1951A953B.  Unsworth  1952.  Dezest 
1953).  FRENCH  EQUATORIAL  AFRICA  (Minning  1934.  Fiasson  1943B. 
Rousselot  1951,1953A,B). 

BELGIAN  CONGO  and  RUANDA-URUNDI  (News te ad,  Dutton  and  Todd 
1907.  As  3.  capensis;  Massey  1908.  Roubaud  and  Van  Saceghem  1916. 
Nuttall  and  Warburton  1916.  Seydel  1925.  Schwetz  1927A,B,C,1932, 
1933B,1934.  Schouteden  1929.  Bequaert  1930A,B,1931.  Minning  1934. 
Van  Slype  and  Bouvier  1936.  Bouvier  1945.  Fain  1949.  Schoenaers 
1951A,B.  Rousselot  1951A953B.  Theiler  and  Robinson  1954.  Santos 
Dias  1954I>.  Van  Vaerenbergh  1954). 

EAST  AFRICA:  SUDAN  (Balfoxu'  1911F  incorrectly  stated  that  B. 
decoloratus  do^  not  occiu*  in  the  Sudan.  King  1908,1911,1926. 
Hoogstraal  1954B  ,C ) . 
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ETHIOPIA  (Minning  1934.  Stella  1938A,1939A,B,1940.  Roetti 
1939).  ERITREA  (Franchini  1929D.  Niro  1935.  Stella  1938A,1939A, 
B,1940.  Ferro-Luzzi  1948).  FRENCH  SOMALILAND  (Hoogstraal  1953D). 
BRITISH  SOMALILAND  (Stella  1940).  ITALIAN  SOMALILAND  (Niro  1935. 
Stella  1938A,1939A,B,1940). 

KENYA  (Neave  1912.  Montgomery  1919.  Anderson  1924A,B. 

Lewis  1931A,B,C , 1932b, 1934A939A,B, 1943.  Fotheringham  and  Lewis 
1937.  Mulligan  1938.  '"Kenya  Vet.  Serv.'"  1939A, 1949, 1952.  Piercy 
1948.  Weber  1948.  Binns  1951 >1952.  van  Someren  1951.  Wiley 
1953.  Heunniond  1955).  UGANDA  (A.  Theiler  1910A.  Bruce  _et 
1911.  Neave  1912.  Richardson  1930.  Mettam  1932,1933.  Minning 
1934.  Mettam  and  Carmichael  1936.  Wilson  1948B,C,195CC). 

TANGANYIKA  (Donitz  1905.  Neave  1912.  Morstatt  1913.  Knuth 
and  du  Toit  1921.  Moreau  1933.  Minning  1934.  Cornell  1936. 

Lewis  1939A.  Reichenow  1941B.  J.  B.  Weilker,  unpublished;  see 
HOSTS  below). 

SOUTHERN  AFRICA;  ANGOLA  (Howard  1908.  lianetti  1920.  Santos 
Dias  195()C .  Sousa  Dias  1950.  Bacelar  1950.  Theiler  and  Robinson 
1954).  MOZAMBIQUE  (Howard  1908,1911.  Nuttall  1911B.  De  Oliveira 
1915.  Present  in  Tete  District  only;  Theiler  1943B,1949A.  Santos 
Dias  1947B,1950B,1952D,1953A,B,1954H.  Bacelar  1950). 

NORTHERN  RHCDESU  (Neave  1912.  Chambers  and  Smith  1914.  Le 
Roux  1937.  Matthysse  1954.  Theiler  and  Robinson  1954).  SOUTHERN 
RHODESIA  (Robertson  1902,1904A,B.  Koch  1903.  Donitz  1905.  Bevan 
1912,1915,1919.  Edmonds  and  Bevan  1914.  Jack  1921,1928,1937,1938, 
1942.  Lawrence  1935,1942).  NYASALAND  (Old  1909.  Neave  1912. 

De  Meza  19iaA,B.  Wilson  1943,1946,1950B). 

SOUTHWEST  AFRICA  (Howard  1909.  Tromsdorff  1913,1914.  Minning 
1934.  Schulz  1939.  Theiler  1949A).  SWAZILAND  ('"Agricola'"  1946. 
Barnard  1949). 

UNION  OF  SOUTH  AFRICA  (Koch  1844.  Dixon  and  Spruell  1898. 
Lounsbury  1899C,1900A,C,1904A,1905B.  Ne\unann  1901,1911.  A.  Theiler 
and  Stockman  I9O4.  A.  Theiler  1905A,C,1906,1909B,C,1910B,C,D,E, 
I9IIB, 19124,1921.  Laver  an  and  Vallee  1905.  War  burton  and  Nuttall 
1909.  A.  Theiler  and  Christy  1910.  Donitz  1910B.  Moore  1912. 

Van  Saceghem  1914.  Bedford  1920,1924A,1926,1927,1929B,1931B, 
1932B,1934.  Cowdry  1925C,1926A,1927.  Curson  1928,  P.  J.  du  Toit 


-  309  - 


and  Viljoen  1929.  P.  J.  du  Toit  1931.  Alexander  1931.  Bedford 
and  Graf  1934,1935,1939.  Pijper  and  Dau  1934.  Cooley  1934. 

Minning  1934.  M.D.  1936.  Pijper  and  Crocker  1938.  Neitz  and 
du  Toit  1938.  J.  H.  S.  Gear  1938.  McIntyre  1939.  R.  du  Toit 
1942b ,C  ,1947A,B, 1948.  Cluver  1944.  Theiler  1949A:  important 
biological  survey.  Meeser  1952.  J.  Gear  1954). 

On  arsenic  resistance  and  BHC  control  and  resistance  in 
South~~^rica;  du  Toit,  Graf,  and  Bekker  1941.  Bekker  I94JJ1944, 
1945,1947,1953.  '"Anxious'"  1943.  Bekker  aind  Koch  1943.  Dell 
1943.  Mullins  1944.  Bagshaue-Smith  1944.  Omer-Cooper  and 
Whitnall  1945.  Whitnall  and  Fenwick  1945A,B.  Whitnall  and  Brad¬ 
ford  1945, 1947A,B, 1949.  Bekker  aM  Graf  1946.  '"Agricola'*  1946. 
Thorburn  1947,1952.  Whitnall  1947.  Cooper  1947,1953.  Thorburn 
1947.  Whitnall,  Bradford,  McHardy,  Whitehead,  and  Meerholz  1948, 
1949A,B.  Whitnall,  Thorburn,  Whitehead,  McHardy,  and  Meerholz 
1949.  Bekker,  Graf,  Malan  and  Van  der  Merwe  1949.  Daly  1950. 
Whitnall,  McHardy,  Whitehead,  and  Meerholz  1951.  Kruger  1951. 
Fiedler  1952.  Whitnall,  Thorburn,  McHardy,  Whitehead,  and 
Meerholz  1952.  Hitchcock  1953.  Blomefield  1954.  Busvine  1955. 
Metcalf  1955. 

ODTLYIHG  ISLANDS;  ZANZIBAR  (Neave  1912.  Aders  1917). 

MALAGASY  GROUP;  From  present  evidence,  B.  de color atus  is  not 
established  in  the  Madagascan  archipelago  (Hoogstraal  195^E). 

Neumann  (1901)  listed  Madagascar  and  Mauritius.  Buck  (1935)  listed 
the  former  island,  De  Charmoy  (1914,1915)  and  Moutia  aM  Mamet 
(1947)  the  latter,  and  Gillard  (1949)  mentioned  Reunion.  Minning 
(1934)  referred  Neumann*s  material  to  B.  microplus  (=  B.  fallax). 
Buck  (1948A,C)  reports  that  P,  decoloratus  has  never  been  foxind 
on  Madagascar  or  on  other  isTeinds  in  this  group. 

NOTE;  Specimens  of  B.  decoloratus  from  North  Syria,  West 
Kurdestan,  and  Buenos  Air'es  (&)uth  America)  have  been  noted  (Minning 
1934),  but  without  mention  of  whether  populations  are  maintaining 
themselves  in  any  of  these  localities.  The  blue  tick  is  sometimes 
fovind  on  cattle  from  the  Sudan  eind  East  Africa  at  the  Cairo  abattoir. 
This  species  has  never  been  fotmd  on  native  cattle  in  Egypt. 
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HOSTS 


Cattle  are  the  chief  host  of  the  blue  tick  and  most  papers 
listed  in  DISTRIBUTION  above  refer  mainly  to  this  animal  and  ef¬ 
fects  of  this  tick*s  feeding  upon  it.  Domestic  horses  and,  less 
frequently,  sheep  and  goats  are  attacked.  Among  wild  animus, 
antelopes  are  important  hosts  but  few  others  are  infested.  Wild 
carnivores  are  almost  never  parasitized  by  this  tick.  This  is  a 
single  host  tick,  therefore  hosts  of  the  immature  stages  are  the 
same  as  those  of  adults. 

Domestic  animals:  Cattle  (Most  papers  listed  in  DISTRIBUTION 
above Horses  ^Howard  1908,  A.  Theiler  1911>  Lewis  19310,  Mettam 
1932,  liinning  1934).  Mules  (Howard  1908).  Donkeys  (Howard  1908, 
Minning  1934,  Sousa  Dias  1950,  Sudan  records  above).  Sheep  (Howard 
I9O8,  Schwetz  192X,  Mettam  1932,  Lewis  1934,  Minning  1934,  Wilson 
I95OB,  Sousa  Dias  1950,  Sudan  records  above).  Goats  (Howard  1908, 
Lewis  19310,  Bedford  1932B,  Mettam  1932,  Cooley  1934,  Tendeiro 
1948,  Wilson  I95OB,  Sousa  Dias  1950,  Sudan  records  above).  Pigs 
(Knuth  and  du  Toit  1921.  Sudan  records  above).  Dogs  (Lounsbury 
I904A  reared  the  blue  tick  on  dogs,  but  only  a  few  specimens  com¬ 
pleted  their  life  cycle  on  these  animals.  Howard  1908,  Bedford 
1932b,  Mettam  1932,  Sousa  Dias  1950.  Bahr  el  Ghazal  specimens  in 
Stidan  records  above  were  collected  from  dogs  belonging  to  Dinka 
herdsmen;  these  animals  sleep  in  cattle  huts).  Camels  (King  1926). 
Water  buffalo  (Theiler,  unpublished). 

Man;  (Nuttall  1911B,  Bedford  1920). 

Antelopes ;  Grant *s  gazelle  (Weber  1948).  Sable  antelope 
(Bedford  i932B,  Cooley  1934,  Jack  1942.  Roan  antelope  (Sin^json 
1914,  Jack  1942).  Blue  wildebeest  (Bedford  1932B).  Gnu  (Santos 
Dias  I95QB).  Hartebeest  (Lewis  1934,  Santos  Dias  1950B,  Sudan  rec¬ 
ords  above),  Nyala  (santos  Dias  1950B,1952D).  Tiang  (Sudan  records 
aboveK  Ingjala  (Bedford  1932B,  Cooley  1934,  Jack  1942,  Meeser 
1952,  Santos  Dias  1952).  Reedbuck  (Santos  Dias  1950B).  Bushbuck 
(Mettam  1932,  Lewis  1943,  Santos  Dias  1950B).  Waterbuck  (Bedford 
1932b).  Eland  (Lewis  1943.  Svklan  records  above).  Sitatunga 
(Bequaert  1931).  Oryx  (Minning  1934).  Duikers  (Mettam  1932, 

Cooley  1934).  Topi  (In  Miss  J.  B,  Walker’s  collections  from  nu¬ 
merous  game  animals  in  Tanganyika,  the  blue  tick  is  represented 
only  by  several  females  and  a  male  from  two  of  these  hosts). 
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other  wild  animals:  Hares  (Tromsdorff  1914,  Bedford  1932B, 
Cooley  1934).  Zebra  (Bedford  1932B).  Biishpig  (Santos  Dias  1950B). 
Buffalo  (Old  1909,  Schwetz  1927B,C,  Mettam  1932,  Jack  1942). 


BIOLOGY 
Life  Cycle 

B.  de color atus  is  a  one-host  tick.  Females  lay  their  eggs 
on  the  ground .  When  larvae  find  a  suitable  host  they  remain  on 
it,  either  on  the  dewlap  and  neck  or  on  the  ears,  at  the  tip  or 
along  the  upper  edge  of  the  pinna.  On  the  ears,  larvae  are  often 
associated  with  immature  stages  of  R.  appendicxilatus .  At  this 
locus  larvae  molt  to  nymphs  and  nyn^hs  molt  to  adults.  Adults 
usually  move  to  the  belly  and  flanks  of  the  host,  and  mate  on 
the  animal.  The  life  cycle  is  completed  entirely  on  the  host 
except  for  oviposition,  in  from  three  weeks  (A.  Theiler  1911B) 
to  a  month  (Lewis  1939B).  Lounsbury  (I905B)  stated  that  females 
leave  the  host  23  days  after  having  attached  as  larvae,  but  males 
may  remain  on  the  host  for  another  month.  He  listed  the  pre- 
oviposition  period  as  six  to  nine  days.  Eggs  hatch  after  five 
weeks  and  larvae  molt  one  week  after  having  completed  feeding. 
Wintertime  egglaying  and  hatching  is  much  slower.  Unfed  larvae 
may  survive  for  over  eight  months  (Theiler  1949A). 

Ecology 

A.  Theiler  (l91l)  reported  such  a  heavy  infestation  of  B. 
decoloratus  on  a  horse  that  it  died  of  acute  anaemia.  Half  of 
the  ticks  were  collected;  they  weighed  fovirteen  potinds.  More 
recent  literature  on  arsenic-resistance  in  South  African  blue 
ticks  also  frequently  refers  to  and  illvistrates  markedly  heavy 
infestations  of  host  animals. 

Because  of  their  unique  life  cycle,  boophilids  are  readily 
controlled  by  dipping  cattle,  and  there  are  numerous  reports  of 
the  eradication  of  B.  decoloratus  from  large  areas.  New  control 
problems  are  posed, “however,  by  the  development  of  resistant 
strains. 


_  312  - 


From  Theiler’s  (1949A)  survey  of  conditions  under  which  the 
blue  tick  exists  in  ^uth  Africa  she  conclixles  that  the  most  im¬ 
portant  factor  in  limiting  its  spread  is  increasing  aridity.  In 
most  parts  of  South  Africa,  the  critical  level  is  represented  by 
an  annual  rainfall  below  fifteen  inches.  B.  decolor atus  is  absent 
in  deserts  except  for  introductions  that  do  not  become  established. 
It  is  present  at  all  altitudes  from  sea  level  to  high  moxmtains, 
and  can  withstand  both  frost  and  high  temperature.  Similar  thotigh 
less  detailed  observations  were  reported  by  A.  Theiler  (1921). 

In  tropical  African  forest,  the  blue  tick  occurs  probably  only  in 
open,  cleared  areas  (Theiler  and  Robinson  1954). 

The  data  confirm  Lewis*  (1939)  findings  for  Kenya,  where  B. 
decolor atus  inhabits  moist  regions,  highlands  up  to  over  8000  Teet 
altitude,  and  forests  and  glades  but  seldom  open,  dry,  scrub  areas. 
In  Kenya,  it  is  also  resistant  to  heat  and  cold  provided  moisture 
is  available.  In  Ruanda-Urtuidi  the  altitudinal  range  does  not 
exceed  65OO  feet  (Schoenaers  1951B) . 

In  the  Belgian  Congo,  Bequaert  (1931)  fotind  the  blue  tick  to 
be  so  common  that  it  was  unnecessary  to  list  all  the  localities 
from  which  specimens  were  secured.  Yet  Van  Vaerenbergh  (1954) 
reports  this  species  as  generally  distributed  in  the  Congo  and 
Rvianda-Urundi  but  represented  by  a  small  number  of  specimens  or 
absent  from  many  lots  in  his  collections.  The  discrepancies  in 
the  inferences  of  these  two  authors  undoubtedly  result  from  dif¬ 
ferences  in  collection  areas  and  methods,  interests  of  collectors, 
number  of  ticks  taken  and  hosts  examined,  and  other  factors.  Sim. 
ilar  situations  have  provided  widely  differing  reports  for  the  in¬ 
cidence  of  other  species  of  ticks  elsewhere,  as  for  instance  R. 

simus  on  cattle  in  Nyasaland  and  in  South  Africa  and  R.  s.” 
“sanguineus  on  dogs  in  eastern  and  southern  Africa.  It  is  o'Bvious- 
ly  Impossible  to  generalize  on  popiolation  abundance  in  large  areas 
and  difficult  to  evaluate  generalizations  not  supported  by  data. 
After  having  seen  Dr.  Bequaert *s  extensive  collections,  it  should 
be  confirmed  that  the  bl\xe  tick  is  certainly  numerous  in  many 
Congo  areas  and  that  it  is  uncommon  or  absent  at  high  elevations 
and  in  dense  forest  areas. 

In  Nigeria  this  is  said  to  be  the  second  most  common  tick  from 
domestic  animals  and  represented  2%  of  the  specimens  collected 
from  domestic  animals  in  all  Provinces  (Mettam  1951)*  Only  A. 
variegatm  at  455S>  is  more  common  in  these  collections.  ” 
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Wilson  (1953)  has  stressed  that  the  factors  governing  the  dis¬ 
tribution  of  this  tick  in  East  and  Central  Africa  require  fvurther 
sttidy. 

In  untreated  Northern  Rhodesian  cattle,  '*1x1  ue  ticks  in  all 

stages  were  present  .  throughout  the  full  year's  observation. 

These  ticks  qvdckly  became  very  abundant,  the  cattle  being  gross¬ 
ly  infested  through  May,  June  and  July.  There  was  no  evidence  of 
decrease  in  infestation  throughout  the  dry  season  apart  from  a 
slight  decrease  in  late  July  and  August.  The  blue  tick  infesta¬ 
tion  did  not  build  up  during  the  wet  season*.  ^Matthysse  (1954^ 

The  red- billed  oxpecker  or  tickbird,  Buphagus  e.  erythrorhyn- 
chus  (Stanley) ,  which  attends  all  of  the  larger  her'^ivores  except 
the  elephant  and  hippopotamus,  is  a  predator  of  some  importance  on 
B.  de color atus  and  on  other  economically  important  ticks.  Of  58 
tick-birds  examined  in  Tanganyika,  51  blue  ticks  were  found  in  the 
stomach  contents  of  thirteen*  the  number  of  ticks  per  stomach  ranged 
from  one  to  ten  (Moreau  1933/.  In  Kenya,  van  Someren  (l95l)  fovtnd 
38  blue  ticks  in  stomach  contents  of  four  out  of  twelve  of  these 
birds  that  he  examined.  See  p.  275  for  a  discussion  of  this  sub¬ 
ject. 


REMARKS 

Schulze  (I936A)  remarked  that  the  spurlike  prolongation  of  the 
male  adanal  shield  is  sometimes  separated  from  the  base  in  a  posi¬ 
tion  similar  to  that  of  the  subanal  shields  of  Hyalomma  species. 

Two  hundred  and  fifty  males  have  been  examined  jfrom  various  parts 
of  Africa  without  seeing  a  similar  condition.  Schxilze  also  (1932C) 
compared  the  adanal  shields  of  B.  decoloi^tus  with  morphological 
peculiarities  of  fossil  Eophrynus.  The  triple  capsule  of  the 
halier's  organ  in  B.  decolor atus  has  been  described  and  illustrated 
Schulze  (1941).”  Double  diagonal  striations  of  the  nerve  fibers 
have  been  noted  and  illxistrated  by  KiTiger  (1935).  The  blue  tick 
has  been  employed  by  Gossel  (1935)  to  delineate  features  of  the 
eyes  and  their  related  cells  in  ticks.  Abnormal  specimens  have 
been  noted  (Warburton  and  Nuttall  1909,  aiid  Bedford  1924A). 
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DISEASE  RELATIONS 


MAN;  Evidence  that  this  tick  transmits  boutonneuse  fever 
(Rickettsia  conorii)  appears  to  be  entirely  presvmptive.  The 
bite  may  in  itself  result  in  severe  inflammation,  but  man  is 
probably  seldom  attacked  by  this  tick.  Q  fever  (Coxiella  bxgnetii) 
is  claimed  to  have  been  found  in  specimens  from  Portugese  Guinea. 

CATTLE;  Redwater  or  Texas  fever  (Babesia  bigimina).  Spiro- 
chetosis  (Borrelia  theileri).  Gallsickness  (Anaplasma  margineile). 
Not  a  vector  or  heartvater  (Rickettsia  nnninantium j .  The  virus 
of  “a  specific  transndssable  petechial  fever  of  cattle®  sxirvives 
in  this  tick. 

HCRSES,  SHEKP ,  and  GOATS;  Spirochetosis  theileri).  Not 
a  vector  of  equine  piroplasmosis  (Babesia  equi)T 

PIGS;  Possibly  a  vector  of  porcine  babesiosis  (Babesia  traut- 
manniX 


Domestic  animals  may  be  so  severely  irritated  that  their  health 
is  impaired  and  deaths  from  the  bloodsucking  of  huge  nmbers  of 
B.  decoloratus  have  been  recorded. 

A  toxin  from  the  egg  of  B.  decoloratus  has  been  described. 


naarriFicATiON 

Males  are  easily  determined  by  the  presence  of  a  small  tail— 
like  caudal  appendage,  which  varies  considerably  in  size,  on  the 
posterior  body  margin  and  by  a  narrow  spurlike  elongation  of  the 
internal  margin  of  the  adanal  shield,  which  reaches  to  or  more 
commonly  extends  beyond  the  posterior  body  margin.  The  unique, 
small  bristle-bearing  protuberance  on  the  internal  ventral  sur¬ 
face  of  the  basal  palpal  segment  is  most  important;  this  feature 
may  be  difficult  to  discern  in  small  specimens  and  the  bristles 
are  often  broken,  thox;;gh  the  knobs  may  usually  be  seen.  Hypo- 
stome  dentition  is  3/3»  rarely  3. 5/3. 5.  Size  is  very  small , 
about  2.7  mm.  long  and  1.5  mm.  wide. 
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Female  characters  may  be  difficult  to  determine  satisfactorily 
in  greatly  engorged,  preserved  specimens.  Coxa  I  has  two  well. 
defined  spiors  discernably  separated  by  a  narrow  but  deep,  inverted 
V-shaped  cleft.  Palpal  segment  one  ventrally  has  an  internal  knob 
bearing  one  or  two  bristles;  these  bristles  may  be  broken  or  obs¬ 
cured  by  crowding  in  preserved,  engorged  material.  The  scuttan 
rarely  may  be  approximately  as  broad  as  long,  but  more  commonly 
is  slightly  longer  than  broad;  the  scutal  margin,  anterior  of  the 
eye,  curves  very  slightly  outwards.  The  hypostome  formula  is  as 
in  the  male.  Engorged  individuals  may  reach  12.0  mm.  or  more  in 
length  and  about  8.0  mm.  in  width.  The  normal  slatish  color  of 
the  engorged  female  and  the  blue  of  the  nymph  gives  this  tick  its 
common  name.  Most  specimens  in  my  collection  contrast  with  the 
tisually  paler  females  of  the  other  two  boophilids. 
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V 


Figvires  112  and  113,  d",  dorsal  and  ventral  views 
Figvires  114  and  115,  $,  dorsal  and  ventral  views 

BOOPHILUS  MICROPLUS 
Northern  Rhodesia  Specimens 
Presented  by  Dr.  G.  Theiler 


PIATE  XXXVI 
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Figvtre  116,  B.  decolor atvis ,  ventral  view  (Sudan). 
Figure  117,  B.  annulatus,  ventral  view  (Sxidan). 
Figttre  118,  1.  micropliis ,  ventral  view  (N.  Rhodesia). 
Figure  119 >  dorsal  view  of  same  species. 

DIFFERENTIATION  OF  BOOPHILUS  FEMALES 

PLATE  mVII 
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NOTES  ON 


BOOPHILUS  MICROPLUS  (Canestrini,  1888) 
(=  B.  FALLAX  Minning,  1934). 
(Figiores  112  to  115  and  118) 

THE  PANTROPICAL  CATTLE  TICK 


According  to  current  concepts,  the  three  Boophilus  species  of 
the  Ethiopian  and  Malagasy  Faunal  Regions  are  the  only  ones  known 
to  comprise  this  genus  throxighout  the  world  and  subspecific  desig¬ 
nations  are  of  questionable  accuracy.  The  identification  of  these 
species  has  been  much  confused  in  literature.  The  single  species 
not  yet  known  from  the  Sudan,  B.  microplus  (=  B.  fall ax),  threatens 
to  encroach  upon  these  borders”  therefore  succinct  notes  on  this 
latter  tick  are  interpolated  in  spite  of  the  general  practice  of 
exclviding  non-Sudanese  species  from  this  report. 

As  elucidated  below,  it  is  inpossible  to  differentiate  so- 
called  diagnostic  differences  between  specimens  from  African  popu¬ 
lations  of  B.'*fallax**'  and  specimens  of  B.  micro  plus  from  popula¬ 
tions  in  the  Near  and  Middle  East,  various  parts  of  Asia,  and  South 
America.  Lengthy  study  of  long  series  of  material  from  these  areas 
causes  me  to  agree  with  Anastos  (1950)  that  all  these  populations 
appear  to  represent  a  single  species. 

On  the  other  hand,  Theiler  reports  (correspondence)  that  not 
only  can  she  distinguish  between  B.  fall  ax  and  B.  microplus,  but 
stxadents  with  only  basic  knowledge  of  tick  identification  easily 
separate  both  species  when  presented  as  unknowns  to  be  keyed! 

This  matter  is  one  of  the  very  few  items  concerning  which  agree¬ 
ment  has  not  been  reached  with  Theiler,  after  an  extended  exchange 
of  notes  and  ideas. 

Theiler  states  (correspondence)  that  in  her  experience  in 
the  more  southerly  parts  of  Africa,  B.  **fallax”'  is  usually  local¬ 
ly  restricted,  but  where  it  does  occur  it  is  frequently  numerous. 
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There  is  a  generalized,  vague  inpression  among  stvidents  of  the 
African  fauna  that  B.  f all.ax  is  an  endemic  Madagascan  tick  that 
has  been  introducedT into  Africa.  However,  the  predilection  of  the 
Boophilus  ticks  for  ruminants,  absent  in  the  endemic  Madagascan 
fauna,  as  well  as  the  apparently  slow  evolution  of  boophilids  wovild 
appear  to  negate  any  possibility  that  the  species  may  have  evolved 
there  within  the  few  centuries  that  cattle  have  been  introduced  to 
these  islands.  It  seems  more  likely  that  cattle  from  southern  Asia 
brought  their  characteristic  ticks  with  them  to  Madagascar.  For 
over  half  a  century  there  have  been  periods  of  heavy  importation 
of  Madagascan  cattle  into  South  and  East  Africa,  and  these  probably 
introduced  this  tick  into  Africa.  Export  of  cattle  from  infested 
African  areas  to  Madagascar  may  have  retxirned  some  ticks  to  the 
areas  of  their  immigrant  ancestors. 


DISTRIBUTION 

“B.  microplus  is  found  in  Central  America,  South  America, 
Australia,  the  Oriental  Region,  in  the  southern  part  of  Florida, 

and  in  parts  of  Africa .  After  examining  specimens  of  B. 

f allax  Mnning  from  South  Africa .  I  am  convinced  that” 

this  species  is  a  synonym  of  micro plus”  (Anastos  1950). 

The  following  are  selected  records  from  the  Ethiopian  and 
Malagasy  Faunal  Regions  for  “B.  f allax”. 

EAST  AFRICA;  USANDA  (Wilson  1948A,1950C) .  TANGANYIKA  (Winning 
1934.  Theiler  and  Robinson  1954). 

SOUTHERN  AFRICA:  MOZAMBIIUB  (Theiler  1943B.  Santos  Dias  1953B, 
1954H,1955AJ.  N0RTHE31N  RHODESIA  (Matthysse  1954.  Theiler  and 
Robinson  1954) .  SOUTHERN  RHODESIA  (Theiler  and  Robinson  1954) . 
NYASALAND  (Wilson  1946,1950B.  Theiler  and  Robinson  1954).  UIJION 
OF  SOUTH  AFRICA  (As  B.  australis:  Fuller  1899  and  Lounsbury  1905. 

As  B.  annulatus :  D(5nitz  I^Wb.  As  Margaropus  annulatus  axostralis 
and” as  B.  microplus:  Howard  1908.  I-!inning  1934.  Theiler  1943B. 
Theiler  and  Robinson  1954). 

MALAGASY  REGION;  liADAGASCAR  (Winning  1934.  Buck  1935,1948A,C . 
Buck  and  Metzger  1^40.  Buck  and  Ramarabazafy  1950.  Znmpt  i950B. 
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Cordurier,  Buck,  and  Quesnel  1952.  Hoocstraal  1953B.  The  B. 
”caudatus"'  of  Colas-Belcour  and  Millot  194o  may  refer  to  tHIs  spe- 
cies.  ninninj^  1934  refers  all  reports  of  B.  decoloratus  from 
lladagascar  and  other  islands  in  this  group  to  B.  microplus  (=  B. 
f allax) .  It  appears  that  B.  decoloratus  has  not  established  it_ 
self  in  this  archipelago).  mAiIp.ITIUS  (De  Charmoy  1915.  .foutia 
and  ’/lamet  1947.  Kdllot  1943.  Hoogstraal  1953S) .  REUNION 
(Gillard  1949.  Hoogstraal  1953E.  The  "'B.  caudatus"’  reported 
by  Neumann  1897  may  refer  to  this  species).  COMORES  GROUP  (llinning 
1934.  Ilillot  1948.  Hoogstraal  1953E).  SEYCHELLES  (Desai  1952). 


HOSTS 

All  authors  report  domestic  cattle  as  the  chief  host.  Manning 
(1934)  also  noted  specimens  from  a  domest^ic  horse  and  Theiler 
(1943B)  from  domestic  sheep  and  roats.  Buck  {1935 j194SA,C )  found 
material  on  domestic  sheep  and  Buck  and  Ramamba7.afy  (1950 )  on 
domestic  horses.  The  only  wild  animal  known  to  have  served  as 
a  host  in  Africa  is  a  lion  (Theiler  1943B). 

Anastos  (1950)  reports  chiefly  domestic  cattle  but  also  a 
variety  of  other  domestic  animals  as  hosts  of  B.  tnicroplus  in 
Indonesia.  He  noted  that  records  from  wild  mammals  and  birds 
and  from  domestic  chickens  are  extant. 


BIOLOGY  IN  ETHIOPIAN  AiD  MALAGASY  FAIKIAL  REGIONS 

Life  Cycle 

This  is  a  single  host  tick.  Engorged  females  leave  the  host 
from  35  to  149  days  after  having  attached  as  larvae,  and  there 
may  be  from  two  to  three  generations  a  year  in  South  Africa 
(Lounsbury  1905 ). 

Wilson  (1946)  observed  no  seasonal  periodicity  of  adults  in 
Nyasaland.  He  found  larvae  with  nymphs  and  adults  on  cattle  only 
once.  N'ymphs  and  adults  were  usually  found  together.  Nymphs  and 
adults  arc  almost  constantly  restricted  to  the  udders,  flanks,  and 
belly;  larvae  to  the  inner  side  of  the  ears  of  the  host. 
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Elsewhere,  a  nimber  of  biological  studies  on  this  species 
have  been  reported.  Among  these  are  Sapre  (1940)  for  high  alti¬ 
tudes  in  India,  Tate  (1941)  for  Puerto  Rico,  Legg  (1930)  for 
Australia. 


Ecology 

As  already  stated,  B.  micro plus  occurs  only  locally  in  Africa 
but  where  present  it  may” be  very  common.  In  Northern  Province  of 
Nyasaland  it  is  more  numerous  on  cattle  than  B.  de color atus  (Wil¬ 
son  1946).  In  the  Malagasy  Region,  B.  inicropTus  is  largely  a  low¬ 
land  species  with  scattered  foci  around  urban  highland  localities 
(Buck  194SA,C).  In  Africa  it  survives  best  in  natural  forest 
conditions  (Theiler  1943B). 

Early  in  the  century,  the  range  of  B.  microplus  in  eastern 
and  southern  Africa  was  wider  than  it  now  is,  probably  because  of 
more  frequent  importation  of  infested  cattle  from  Madagascar  at 
that  time.  Climatic  conditions  have  reduced  these  populations 
to  their  present  more  localised  foci  (Theiler  1943b)  but  exten¬ 
sions  of  these  irlestations  should  be  anticipated.  This  tick  was 
introduced  into  southern  Africa  after  the  1896  rinderpest  out¬ 
break  (Theiler  and  Robinson  1954) . 


REMARKS 

A  misshapen  specimen  has  been  described  and  illustrated  by 
Santos  Dias  (i955A).  My  collection  contains  two  gynandromorphs . 

The  synonymous  B.  australis  Fviller,  1899,  was  described  in 
South  African  literatures  Fuller  also  gave  a  differential  diag¬ 
nosis  for  the  three  forms  presently  recognized  as  comprising 
this  genus. 


DISEASE  REUTIONS 

Unstudied  in  Africa.  The  following  references  are  for  the 
Americas,  Asia,  and  Australia. 
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Cattle;  Redwater  or  Texas  fever  (Babesia  bigemina) .  Babesiosis 
(Babesia  berbera) .  Anaplasmosis  or  Kallsickness  {Anaplasma  roar finale) . 

Sheep;  Babesiosis  (Babesia  ovis) . 

Horses;  Biliary  fever  (Nuttalia  eq\ii) . 

Wherever  and  under  whichever  name  it  occurs,  this  tick  appears 
to  be  of  considerable  veterinary  iroportance. 


iDarriFrcATioN 

Male;  This  small,  yellowish  to  reddish  brown  tick  varies  from 
about  i.()  ram.  to  2.5  mm.  in  overall  length,  and  from  1.0  ram.  to 
1.4  mm.  in  width.  The  presence  of  a  short,  tapering  caudal  append¬ 
age  is  noteworthy  (absent  in  B.  annvilatus ,  present  in  B.  decoloratus , 
but  in  B.  micro plus  the  internoposterior  juncture  of  tHe  adanai 
shields” does  nou  extend  beyond  the  posterior  bodj'  margin) .  The 
hypostome  dentition  is  4/4  (typically  3/3  in  B.  decoloratus) ;  and 
the  inner  margin  of  the  basal  palpal  segment  ventraily  is  concave 
(bearing  a  bristle-bearing  protuberance  in  B.  decolorat\is ) .  The 
scutum  is  qviite  hirsute. 

Minning  (1934)  indicated,  as  his  primary  critical  difference 
between  B.  fallax  and  B.  micropliis,  the  bluntness  or  acuteness  of 
the  inner  spur  oi  coxa”l.  This  character  is  variable  among  spec¬ 
imens  from  Africa  and  other  continents;  figure  112  illustrates  a 
specimen  from  Northern  Rhodesia  in  which  this  spin*  is  blimt  on  one 
side  and  acute  on  the  other! 

Female:  After  some  experience  females  should  be  easily  recog- 
nized  in  African  collections,  provided  one  carefully  and  methodical¬ 
ly  observes  clean  specimens  from  which  the  wet  siurface  film  of 
preservatives  has  been  removed. 

Like  that  of  B.  annulatus ,  this  sex  has  4/4  hypostome  denti¬ 
tion.  B.  micro plus  can  be  distinguished  because  the  spurs  of 
coxa  I  "are  divided  by  a  deep,  inverted  "V*  shape  cleft,  while 
those  of  B.  annulatus  are  separated  merely  by  a  shallow,  concave 
emarginatTon  (this  character  should  be  aiscertained  by  placing  the 
specimen  obliquely  against  the  light) .  No  bristle-bearing  pro- 
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tuberance  is  fovmd  on  the  inner  marfdn  ventrally  of  the  basal  pal¬ 
pal  senpent.  The  inner  margin  of  the  basal  scTnent  is  s’riort  and 
deeply  concave  by  coinpariEon  vith  tha'C  of  B.  annvilatus .  The 
palpi  usually  appear  more  compact  and  less  acutely  ridged; 

Minninc’s  (1934)  character  for  separating  P.  micropl^  and 
B.  fallax  on  the  basis  of  the  anterior  curvature  of  palpal  segment 
"3  applies  only  to  his  illustrations,  not  to  specimens .  The  scutm, 
nomally  slightly  longer  than  wide,  may  be  widened  by  engorgement 
(from  0.40  ram.  to  0.58  mm.  long  and  from  0.54  mm.  to  O.5O  ram. 
wide) .  The  eyes  are  generally  oval  and  raised  above  the  scutal 
sixrface  but  this  character  may  be  difficiilt  to  discern.  Size 
varies  from  about  2.0  mm.  to  12.5  mm.  long,  and  from  1.0  mm.  to 
7.9  mm.  wide,  depending  on  degree  of  engorgement. 
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DERM ACEN TOR 


INTRCDUCTION 

Dermacentor ,  a  medically  important  genvis  in  many  parts  of  the 
world,  is  represented  by  only  three  species  in  tropical  Africa. 

Small  populations  of  two  of  these,  D.  £.  circvunguttatus  and  D. 
rhinocerinus ,  occvir  in  Equatoria  and  Bahr  El  Ghazal  Provinces  of 
the  Sudan.  In  Africa  they  are  always  rather  rare  and  largely  con¬ 
fined  to  the  rhinoceros  and  elephant.  As  such,  they  are  of  little 
more  than  academic  interest.  The  identity  of  these  species  may  be 
determined  easily  from  the  following  keys  and  illustrations. 

The  third  African  species,  D.  hippo potamensis  (Denny,  1843) 

(=  Ixodes  bimaculatum  Denny,  1845,  and  Amblyomma  Tiippopotami  Koch, 
1844 J,  was  originally  described  from  Hippo potainus~~amphibiu^ of 
South  Africa,  Schulze  (l919)  erected  the  genus  Cosmiomma  for  this 
species  on  the  basis  of  its  Hyalomma-like  characters  altHough  it 
lacks  accessory  shields  and  sutanal  shields.  Zumpt  (1951 )  sank 
Cosmiomma  under  Dermacentor  but  Theiler  states  (correspondence) 
that  Schulze *s  definition  jxistifies  its  retention  as  a  genus. 

Other  authors  have  placed  it  in  Hyalomma.  Still  another  study  by 
a  qualified  student  on  the  original  material  appears  necessary  be¬ 
fore  an  acceptable  systematic  niche  can  be  found  for  D,  (C.)  hippo- 
potamensis .  ” 

D,  (C.)  hippopotajnensis  has  been  rerorted  from  South  Africa 
and  between  "Zanzibar**  (i.e.  East  Africa)  and  the  Great  Lakes  (Tan¬ 
ganyika),  For  over  a  century,  the  only  positively  known  specimens 
have  been  the  types  described  by  Denny  and  by  Koch,  which  have  been 
seen  again  by  later  students.  In  the  collections  of  the  East  Afri¬ 
can  Veterinary  Organization  there  is  a  single  male  taken  from  vege¬ 
tation  at  Manyani,  Teita  District,  Kenya,  5  November  1951,  D.  L, 

W,  Sheldrlck  legit.  This  specimen,  according  to  J.  B.  Walker  (cor¬ 
respondence),  is  almost  exactly  like  the  type  material  illustrated 
by  D'initz  (19IOB),  One  or  two  specimens  are  in  the  collection  of 
the  Veterinary  Department  at  Kabete,  Kenya, 

D,  (C.)  hippo potamensis  is  a  large,  brightly  colored  Amblyomma- 
llke  tick.  The  male  scutum  is  described  as  pale  straw- yellow  with 
symmetrical  black  markings  and  a  few  small  punctations;  ventrally 
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the  legs  axe  a  deep  liver-red.  The  female  scutum  is  lightly  punc¬ 
tate,  largely  pale  in  color  with  two  submedian  longitudinal  blaok 
stripes  and  a  pair  of  vertical  black  stripes  near  the  posterior 
margin.  The  dorsal  surface  of  the  female  posterior  of  the  scutum 
is  dull  crimson  with  two  large  nearly  circtilar,  slightly  elevated 
orange  spots  near  the  lateral  margin.  The  apex  and  lateral  mar¬ 
gin  of  the  palpi  are  dull  crimson.  The  last  tarsal  segment  and 
ventral  sxirfaces  of  the  legs  are  colored  as  in  the  male.  This  all 
but  extinct  beast  shoxild  not  be  diffictilt  to  recognize. 

Another  species,  D.  niveus  Neximann,  1897,  parasitizes  wild 
boars  in  Tunisia,  Algeria,  and  Spanish  Morocco  (Senevet,  Colas- 
Belcour,  and  Gil  Collado  1933 )>  and  various  other  animals  in  Evu 
rope  and  Asia. 

It  is  difficult  to  determine  what  '*D.  reticulatus  Neumann,'* 
listed  by  Stella  (l938A,1939A,1940)  fronTEthiopia  ani  by  Niro 
(1935)  from  Somaliland,  actually  is.  D.  reticulatus ,  which  does 
not  appear  to  be  a  synonym  of  D.  marginatus  Sulz.,  1776,  as  stated 
by  Schulze  (1933C),  inhabits  Europe  and  Asia.  If  its  range  does 
extend  into  the  Ethiopian  mountains,  it  would  represent  a  unique 
ixodid  distributional  pattern,  but  conceivable  on  the  basis  of 
geographic  distribution  of  other  invertebrates. 

Although  it  has  not  been  our  policy  to  discuss  non-Svidanese 
species,  the  above  remarks  and  a  few  additional  taxonomic  notes 
are  inserted  inasmuch  as  no  review  of  the  genus  Dermacentor  in 
Africa  is  available.  Extra-Sudan  species  have  not  been  demons- 
trated  to  be  of  medical  importance  and  will  not  be  included  in 
subsequent  volumes  of  this  undertaking. 

In  varioixs  papers  on  Dermacentor,  Schvilze  has  divided  the 
genus  into  several  genera  that  show  interrelationships  within  a 
closely  circumscribed  group  and  can,  by  contemporary  concepts, 
be  considered  at  most  only  as  subgenera.  These  are  of  only  slight 
interest  in  Africa,  especially  as  the  moot  subject  of  subgenera 
will  be  further  revised  in  future  studies.  D.  circumguttattfs  was 
placed  in  the  subgenus  Puncticentor,  which  was  subsequently  syno- 
nymized  (Zumpt  1951)  under  the  subgenus  Amblyo center ,  in  which  D. 
rhinocerinvis  had  been  placed.  The  usefulness  of  the  latter  cat^ 
gory  is  questionable  in  the  absence  of  study  of  the  entire  genus. 
These  same  remarks  are  possibly  pertinent  to  the  subgenus  Cosmiomma, 
originally  proposed  as  a  fxill  genus  embracing  only  D.  hippopotamensis . 
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KEY  TO  SIBAN  SPECIES  OF  DERMACENTCR 


MATES 

Ornamentation  consisting  of  eight  small, 
pale  spots  near  scutal  periphery;  festoons 

and  central  scutal  area  dark . .D.  C.  C  IRC y^GUTTATUS 

Figures  120  and  121 

Ornamentation  consisting  of  seven  large 
pale  spots,  which  cover  most  of  scutum, 
and  of  smaller  peripheral  and  festoon 

spots . D.  RHINXERINUS 

Figures  124  and  125 


FEliAIES 

Scutum  largely  dark,  ornamented  with 

three  pale  spots . . D.  C.  C IRC ^GUTTATUS 

""Figures  122  and  12^ 


Scutum  largely  pale,  a  few  small  dark 

spots  present  or  absent . D.  Rffin^XERINUS 

Figures  126  and  127 
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Figures  120  and  121,  cT,  dorsal  and  ventral  views 
Figures  122  and  123,  $,  dorsal  and  ventral  views 


DERMACENTCR  C.  C  mCUliGUTTATUS 


Uganda  Specimens 

Loaned  by  British  Musexim  (Nat-ural  History) 
PLATE  XXXVIII 
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DERMACENTCE  CIRCm^GUTTATUS  CIRCUMGUTTATUS  Neumaim,  1897. 

(Figures  120  to  123) 

THE  EIEPHANT  DERI4ACENTCR 


L  N  $  cf  EiiUATCRIA  PROVINCE  RECORD 

1  1  Kajo  Kaji  on  grass  Dec  (BMNH) 

British  Musevun  (Natural  History)  specimens,  collected  by 
Capteiin  C.  H,  Stigand  in  the  early  1900*s.  are  the  only  ones 
extant  from  the  Sudan  (Hoogstraal  1954B,C).  This  is  the  most 
northern  and  eastern  record  for  the  occurrence  of  the  rare  West 
African  elephant  dermacentor.  It  is  tmlikely  to  be  found  else¬ 
where  in  the  Sudan  other  than  on  the  west  bank  of  Equatoria 
Province  and  possibly  in  Bahr  El  Ghazal  Province. 


DISTRIBUTION 

D.  c.  circumguttatus ,  a  Central  and  West  African  elephant 
parasite,  extends  into  East  Africa  only  so  far  as  the  western 
parts  of  Uganda  and  the  Sudan.  In  Mozambique,  a  separate  sub¬ 
species  is  tentatively  recognized  on  the  basis  of  somewhat  larger 
size  and  more  irregular  spotting. 

WEST  AFRICA;  LIBERIA  (Bequaert  193 OA).  SIERRA  lEONE  (Simp¬ 
son  coast  (Rousselot  1951,1953B). 

CENTRAL  AFRICA;  CAl-EROONS  (Neumann  1901.  Ziemann  1905. 
Rageau  1^51,1953A,B).  FREICH  EQUATCRIAL  AFRICA  (Neumann  1897. 
Tonelli— Rondelli  193QA.  Rousselot  1951>1953B.  Rageau  1953B). 
BELGIAN  CONGO  (Neumann  1897.  Nuttall  and  Warburton  1916.  Schwetz 
1927A,B,C.  Schouteden  1929.  Bequaert  1930A,B,1931.  Tonelli- 
Rondelli  1930A.  Rodhain  1936.  Fain  1949*  Schoenaers  1951A. 
Theiler  and  Robinson  1954). 

NOTE;  According  to  Theiler  (correspondence),  the  record  for 
Ruanda-Urundi  by  Santos  Dias  (l95^)  is  incorrect. 
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EAST  AFRICA;  SUDAN  (Hoogstraal  1954B). 

UGANDA  (Neave  1912.  Mettam  1932.  Wilson  1948A,  195 CD). 


HOSTS 

All  authors  report  this  species  from  elephants ,  Loxodonta 
africana  subsp.  Mettam  (1932)  also  listed  the  '* common  duiker*^. 


BIOLOGY 

Unstudied.  In  Banningville  territory  of  Belgian  Congo  '"all 
sick  elephants  carry  this  tick  and  Amblyomma  tholloni ,  sometimes 
in  great  numbers'*  (Fain  1949). 


DISEASE  REIATIONS 

It  has  been  suggested  that  either  this  species  or  Amblyomma 
tholloni  may  transmit  piroplasmosis  (Nuttallia  loxodontisj  of 
elephants  in  the  Congo. 


REMARKS 

Schulze  (1941)  noted  features  of  the  tarsus  and  halier *s 
organ  of  this  tick. 

Santos  Dias  (1952F)  has  separated  1-bzambique  populations 
into  another  subspecies,  D.  circumguttatus  cunha^silvai.  These 
specimens  are  larger  than^those  from  more  northerly  parts  of 
Africa  and  exhibit  more  irreg\ilar  pale  scutal  coloration  in 
several  smaller,  more  divided  spots  rather  than  in  three  large 
spots  as  in  females  of  the  typical  subspecies  and  eight  large 
regular  spots  as  in  males  of  the  typical  subspecies.  These  dif¬ 
ferences,  hovieyer,  appear  to  be  similar  to  individual  variants 
of  D.  rhinocerinus ,  reported  by  Bequaert  (1930B),  and  larger  sub- 
sequent  collections  may  indicate  the  necessity  of  dropping  this 
subspecies . 
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IDENTIFICATION 


Characters  in  the  generic  key  readily  identify  this  tick  and 
separate  it  from  the  only  other  species  in  the  Sxadan. 
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Figvires  124  and  125,  o’,  dorsal  and  ventral  views 
Figiires  126  and  127,  9,  dorsal  and  ventral  views 


DERMACENTCR  RHINOCERINUS 


Sudan  Specimens 


PUTE  XXXIX 


-  332  - 


DERMACENTOR  RHINOCERINUS  (Denny,  1843)  (=  D.  RHINOCEROTIS  of  authors) 


(Figures  124  to  127) 


THE  RHINOCEROS  DER^^ACEf)TOR 


L  N  9  o' 


BiUATORIA  PROVINCE  RECORDS 


1  1  Magwe 

1  1  Niimile 


on  grass 
on  grass 


Feb  (SVS) 


Jan 


(just  west  of) 


Localities  \ancertain 


4  2  Acholi  (Lado) 

8  12  Atiarabo  (Lado) 

8  10  Azzar  (Mongalla) 

8  13  How  River  (Lado) 


Ifey  (SGC) 
Jun  (SGC) 
May  (SGC) 
Mar  (SGC) 


The  material  from  uncertain  localities  near  the  Sudan-Uganda 
border,  which  was  the  basis  of  King's  (1911,1926)  reports  of  the 
rhinoceros  dermacentor  from  the  Sudan,  was  collected  by  him  in 
1909  and  1911. 

The  recent  specimens  from  Magwe  and  from  the  game  reserve 
just  west  of  the  Nile  near  Nimule  establish  this  species  on  both 
the  west  and  east  banks  of  Equatoria  Province. 


DISTRIBUTION  IN  THE  SUDAN 


Bahr  El  Ghazal;  All  specimens  from  grass,  near  Yirol  to  25 
miles  west  of“TiroT;  23  November  1954>  E.  T.  M.  Reid  legit  (7c±:', 
599).  9  Jvtne  1954>  Blasdale  legit  (I9).  Material  in  HH  col¬ 
lection. 


DISTRIBUTION 


D.  rhinocerinus  parasitizes  the  black  and  the  white  rhinoceros 
in  eastern  and  southern  Africa  and  in  the  Belgian  Congo. 
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CENTRAL  AERICA;  BELGIAN  CONGO  (Schwetz  1927C.  Bequaert  1930A, 
B,193l.  fonellOondelli  1930A). 

NOTE:  According  to  Theiler  (correspondence),  the  record  for 
RtiandeuUmndi  by  Santos  Dias  (195^)  is  in  error, 

EAST  AERICAi  SUDAN  (King  1911,1926.  Hoogstraal  1954B). 

ETHIOPIA  (Warburton  1910.  Nevunann  1922.  Stella  1940). 

ERITREA  (Stella  1940).  ITALIAN  SCMALILAND  (Pavesi  1895.  Paoli 
1916.  Tonelli-Rondelli  1930A.  Niro  1935.  Stella  1938A,1939A, 
1940). 

KSJYA  (Neumann  1912,1913,1922.  Neave  1912.  Anderson  1924A, 

B,  Brassey-Bdwards  1932.  Lewis  1932A,1934).  UGANM  (Neave  1912. 
Mettam  1932,1933.  Wilson  1950C).  TANGANYIKA  (Gerstacker  1873. 
Neumann  1907C  ,19106,1913,1922.  Morstatt  1913.  Bequaert  1930A. 
Evans  1935.  Schulze  1944A.  J.  B.  Walker,  unpublished,  see  HOSTS 
below), 

SOUTHERN  AERICA:  ANGOLA  (Karsch  1878.  Howard  1908.  Bacelar 
1950)T  MOZAMBIQU^Howard  1908.  Bedford  193 2B.  Santos  Dias 
1953B). 

NORTHERN  RHODESIA  (Hoogstraal  1954C).  SOUTHERN  RHCBESIA 
(jack  1942.  Specimens  from  Sebungwet  Theiler,  correspondence), 
NYASALAND  (Old  1909.  Neave  1912.  De  Meza  19184). 

SOUTHWEST  AERICA  (Theiler,  unpublished).  UNION  Og'  SOUTH 
AERICA  (Denny  1843.  Gerstacker  1873.  Howard  1908.  Donitz  191QB. 
Breijer  1915.  Curson  1928,  Bedford  1932B.  The  localities  in  the 
first  foxir  references  cannot  be  accepted  without  question;  only 
Zululand  records  are  sure  (Theiler,  correspondence). 

Specimens  of  "subspecies  permaculatus"  (see  REMARKS  below) 
from  "Zambeze"  were  reported  by  Neumann  (l907C,1910B). 

NOTE;  Records  from  ZANZIBAR  (Howard  1908,  quoted  by  later 
authors)  probably  result  from  the  use  of  this  name  for  East  Africa 
by  early  writers. 
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HOSTS 


The  black  rhinoceros,  Dicer os  bicornis  subspp.,  hnd  the  white, 
or  square-lipped,  rhinoceros,  Ceratotherium  simuin  subspp*,  are 
list^  as  hosts  by  all  authors.  The  hosts  of  our  Equatoria  Prov¬ 
ince  specimens  listed  above,  if  they  were  rhinoceros,  represent 
both  genera  inasmuch  as  only  the  black  rhinoceros  occurs  near  Magwe 
east  of  the  Nile  and  only  the  white  rhinoceros  occvtrs  across  from 
Nimule  west  of  the  Nile, 

In  Tanganyika  each  of  several  rhinoceros  hosts  of  various  ticks 
yielded  snail  numbers  of  this  species  (J,  B,  Walker,  \anpublished). 

King  (1926)  suspected,  from  the  places  in  which  he  found  spec¬ 
imens  of  this  tick,  that  it  may  also  attack  the  hippopotamus, 

Evans  (1935)  recorded  domestic  cattle  and  sheep  as  hosts  in  Tanga¬ 
nyika,  Lewis  (1934)  mentioned  a  domestic  donkey  in  Kenya  and  De 
Ifeza  (19I8A.)  took  specimens  from  domestic  cattle  in  Nyasaland  and 
from  elephants  in  Tanganyika,  Neumann  (1907C ,191C©)  listed  an 
eland  as  host,  and  Mettam  (1932)  noted  the  jackal  from  Uganda, 


BIOLOGY 

Unstudied,  Specimens  are  commonly  reported  from  the  hosts* 
genitalia. 


DISEASE  REIATIONS 


Unstudied, 


REMARKS 

That  the  specific  name  rhinocerotis  de  Geer  (1778),  used  by 
nany  authors  for  this  species,  actually  applies  to  a  distinct 
species  in  the  genus  Amblyorama  was  indicated  by  Donitz  (1910B), 

Schulze  (1932A)  suggested  that  D,  rhinocerinus  be  placed  in 
the  genus  Amblyo center  on  the  basis  of  minor  morphological  pecu¬ 
liarities,  There  is,  however,  little  utility  in  fragmenting  tick 
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genera  on  the  basis  of  insignificant  characters,  Amblyocentor  is 
therefore  considered  as  a  subgenus  of  Dermacentor. 

A  few  male  specimens  have  the  anterior  spots  of  the  scutiora 
partially  or  completely  fused,  thus  resembling  the  female  scutiim, 
Neumann  (19073 ,1910b)  described  the  subspecies  pernaculatus  on 
the  basis  of  these  differences.  Subsequent  investigators  with 
the  exception  of  Tonelli-Rondelli  (1930A),  have  disregarded  this 
name  and  considered  these  characters  to  be  no  more  than  individual 
variation  (Bequaert  1930B), 

A  '"provisional  name'",  D.  rhinocerotis  arangis ,  was  applied  by 
Lewis  (1934>  p»  39)  to  specimens  of  variable  color  but  after  com¬ 
parison  with  other  specimens  this  name  was  withdrawn  (footnote  of 
same  page). 

Females  have  two  large  patches  of  reddish  brown  hairs  and 
scattered  lighter  hairs  near  the  posterior  margin  of  the  body  dor- 
sally,  These,  and  the  cuticle  of  this  species,  have  been  studied 
by  Schulze  (1944A)  and  Jakob  (1924)«  Schulze  (l94l)  noted  features 
of  the  tarsus  and  haller*s  organ,  and  (195QA)  of  the  dentition  of 
this  tick. 


IDENTIFICATION 

Key  characters  readily  separate  and  identify  the  two  Dermacen¬ 
tor  species  discussed  in  this  report. 
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HAEMAPHYSAL I b 


INTRODUCTION 

Haemaphysalids  are  so  small  and  inconspicxioxxs ,  except  when 
the  females  become  greatly  engorged,  that  they  are  seldom  ade- 
qiiately  represented  in  collections.  Collectors  frequently  over,, 
look  them  when  larger  and  more  colorful  ticks  are  present.  Many 
species  show  a  marked  predilection  for  seldom  examined  hosts 
such  as  hyraxes,  birds,  and  hedgehogs.  Some  haemaphysalids 
appear  to  be  actually  quite  rare  in  nature. 

In  tropical  and  southern  Africa,  the  genxis  Haemaphysalis  is 
represented  by  the  ubiquitous  H,  leachii  subspp. ,  chiefly  a  car- 
nivore  parasite,  and  by  approxTmately  fifteen  less  common  species. 
In  the  nearby  Madagascan  archipelago,  among  whose  ten  known  endem¬ 
ic  tick  species  are  nine  haemaphysalids,  most  are  distinctly  re¬ 
lated  to  the  Oriental  fauna.  Asia  has  some  fifty  or  more  haemaphy- 
salid  species,  which,  in  proportion  to  the  total  tick  fauna,  are 
to  that  continent  what  rhipicephalids  are  to  Africa.  A  dozen 
forms  are  listed  in  the  Rtissian  fauna  (Pomerantzev  1950).  Of  a 
total  of  eighteen  ixodid  species  in  the  Philippines  (Kohls  1950), 
not  including  the  cosmopolitan  kennel  tick,  one  third  are  haema¬ 
physalids,  The  Americas  and  Europe  claim  only  about  five  species 
each. 


Since  Nuttall  and  Warburton*s  (1915)  revision  of  this  genxis, 
the  African  haemaphysalid  fa\ina  has  received  but  little  attention 
from  biologists,  systematists,  or  collectors.  Many  records  in¬ 
cluded  here  represent  considerable  extensions  of  known  range. 
Obviously,  some  few  African  species  remain  to  be  discovered  and 
described.  Differentiation  of  most  African  haemaphysalids  is 
relatively  easy,  either  by  certain  combinations  of  characters  or 
by  unique  characters  for  individual  species.  Morphological  char¬ 
acters  and  facies  of  most  species  are  comparatively  quite  constant. 
An  important  exception  is  H.  leachii  subspp.,  among  the  African 
forms  of  which  there  is  very  considerable  variation. 

Haemaphysalids  are  usually  three-host  parasites,  althovigh 
exceptions  do  occur.  The  life  cycles  of  H,  1,  leachii  and  of  H. 
aciculifer  have  been  fairly  well  studied  Tn  the  laboratory,  but 
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few  reliable  biological  data  are  available  for  African  species. 
Factors  goveining  morphological  and  biological  variations  of  H. 
leachii  subspp.  pose  an  especially  intrigviing  problem.  ” 

Medically,  the  only  African  haemaphysalid  of  known  importance 
is  H.  1.  leachii,  a  vector  of  boutonneuse  fever  (tick  typhus)  of 
man”an3  oTImalTgnant  jaundice  of  dogs.  The  same  species  may  also 
be  a  reservoir  of  fever.  The  high  potential  of  H.  bequaerti  as 
a  medically  important  species  has  been  recently  suggested  and 
others  probably  eventually  will  be  incriminated  in  disease  trans¬ 
mission  of  academic  or  practical  interest. 
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m  TO  SUDAN  SP03IES  OF  HAMAPHiSALIS 


MALES 

1.  Coxa  IV  with  needlelike  spjur  that 
is  longer  than  coxal  width.  (On 

southern  ruminants) . . . H.  ACICULIFHl 

Figure's  liiS  and  129 

Coxa  IV  with  spur  much  shorter  than 

coxal  width  or  without  spvir . 2 

2.  Palpal  segment  2  with  strong  dorsal 
retrograde  spur.  Lateral  grooves 
extending  anteriorly  only  to  scutal 
midlength.  (Bqxiatoria  moxmtains, 

rare) . H.  PARMATA 

Figures  l34  and  1^$ 

Palpal  segment  2  with  no  dorsal 

retrograde  spur . 3 

3.  Palpal  dorsal  basal  margin  forming 
a  straight  line;  basal  salience  at 
right  angles  to  long  axis  of  palpi. 

Basis  capituli  rectangular.  Scutiom 
comparatively  broad  with  large 

pvinctations.  (Avian  parasite) . H.  HOOD  I  HOOD  I 

Figur'es  136  and  137 

Palpal  dorsal  basal  margin  angular, 
forming  a  more  or  less  well  devel¬ 
oped,  caud ally-directed  spiu*  or 

rec\irved  point.  (Mammal  parasites) . 4 

4.  Trochanter  I  with  a  strong  ventral 
spur.  Each  coxa  with  a  spTxr  reaching 
next  coxa.  Tarsi  short,  stout,  ab¬ 
ruptly  tapered.  (Common  on  ground- 

sqtiirrels  only) . H.  HOUYI 

Figures  140'” and  l41 

Trochanter  I  without  ventral  spur . 5 
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5.  Coxae  without  overlapping,  pointed 
spurs  and  with  few  hairs  all  shorter 
than  coxal  length.  Palpal  outline 
deeply  concave  laterally  and  with 
much  redoiced  basail  angle  dorsally 
and  ventrally;  segraent  3  ventrally 
with  wide,  blvintly  rotmded,  short 
retrograde  spur.  (Rare  parasite  of 

hyr axes )... . . . . . H.  BEQUAERTI 

Figures”  13^an3T55 


Coxae  with  a  short,  pointed  spur  on 
at  least  two  pairs.  Palpal  outline 
laterally  straight  or  very  slightly 
concave  (deeply  concave  only  in  ex¬ 
ceptional,  small  specimens),  and 
usually  with  large  pointed  basal 
angle  or  spur  dorsally  and  ventral— 
ly;  segment  3  ventrally  with  narrow, 
pointed,  fairly  long  retrograde  spur. 

(Commonly  on  carnivores,  rare  on 

other  animals  ) . 6 

6.  Scutum  narrowly  elongate  (approximately 
twice  as  long  as  wide);  punctations 
numerous,  small,  usually  discrete; 
length  from  2.3  mm.  to  3.8  mm.,  width 
from  1.2  mm.  to  1.9  Tmn.  Basis  capi— 
tvili  laterally  usually  diverging  only 
slightly,  cornua  strong,  -slongate. 

Palpal  lateral  margins  straight  or 
slightly  concave.  Coxae  each  with 
a  distinct,  overlapping  spur.  Tarsi 
II  to  rv  elongate,  gradually  tapering. 

(Common  on  canines;  less  common  on 

other  c amivores . . . H«  LEACH^  LEACHII 

Figures”  144,  14^  and  145 
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Scutxan  wider  (approximately  1.6  times 
as  long  as  wide);  punctations  few  to 
moderate,  medium  to  large,  shallow, 
nondiscrete;  size  smaller,  length 
from  1.3  mm.  to  2.2  mm.,  width  from 
0.8  mm.  to  1.2  mm.  Basis  capittili 
laterally  widely  diverging,  cornua 
usually  short  and  wide.  Palpal  lat¬ 
eral  margins  usually  concave.  Coxae 
with  a  small  but  definite  spur.  Tarsi 
usually  short,  may  be  more  or  less 
humped  and  abruptly  tapering.  (Com¬ 
mon  on  small  carnivores;  rare  on 

antelopes) . H.  LEACHII  MUHSAMI 

Figures  I5O  and  1^1 


FEMALES 

1.  Palpal  segment  3  with  basal  margin 
strongly  angled  or  spurred  dors ally. 

Scutal  width  and  length  approximately 
equal.  (Equatoria  and  Balur  El  Ghazal; 

uncommon) . 2 

Palpal  segment  3  with  basal  margin 
dorseilly  forming  a  straight  line 

with  no  spur  or  angle . 3 

2.  Palpal  segment  3  dorsally  with  basal 
margin  sharply  angled.  Basis  capi— 
tuli  with  strong  cornua.  Scutal 
length  and  width  equal  or  very  slight¬ 
ly  longer  than  wide.  Coxa  I  with  inner 

basal  angle  produced  to  a  small  spur . H.  ACICULIFER 

Figure's  130  and  131 


Palpal  segment  3  dorsally  with  a 
retrograde  sp\ir.  Basis  capituli 
with  small  cornua.  Scutum  wider 
than  long.  Coxa  I  with  small  spur 
overlapping  outer  basal  margin;  no 

inner  basal  spur . H.  PARMATA 

Figures  l36  and  157 


-  341  - 


3.  Palpal  basal  margin  straight  dor- 
sally,  without  angle  or  spvir. 

Basis  capituli  almost  straight 
laterally,  cornua  almost  obsolete. 

Scutal  length  and  width  approx¬ 
imately  equal.  (Avian  parasite) . HOOD  I  HQCDI 

Figures  13 S  and  l39 


Palpal  basal  margin  angled  or  spurred 
dorsally.  Basis  capituli  diverging 
laterally,  cornua  moderate  to  strong. 

(Mammal  parasites) . 4 

4.  Palpi  ventrally  with  a  comparatively 
long,  narrow  spur  basally,  margin 
dorsally  sharply  pointed  sublaterally; 
segment  3  ventrailly  with  narrow  elon¬ 
gate,  pointed  spur.  Coxae  each  with  a 
strong  spur  and  a  few,  short  hairs; 
trochanter  I  ventrally  with  a  strong 
spurlike  ridge  (that  does  not  overlap 
trochantal  margin);  tarsi  abruptly 
tapering,  short,  stout,  somewhat  humped, 
claw  and  tarsal  length  approximately 
equal.  Scutum  only  slightly  longer 
than  wide,  broadly  rounded  posteriorly; 
punctations  few,  shallow,  mostly  ante¬ 
rior.  (Ground-sqxiirrel , parasite) . H.  HOUYI 

Figures  142  and  143 


Combinations  of  characters  differ  as 
below.  (Not  normally  ground-squirrel 

parasites) . 5 


*1 
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5.  Coxae  without  overlapping  spin’s. 

Palpi  without  basal  spur  dorsally 
or  ventrallyj  basal  margin  acutely 
angled  sublaterally;  segment  3 
ventrally  with  very  short,  broad  spur. 

Basis  capituli  with  small  cornua. 

Scutal  length  and  width  approximately 
equal  but  outline  abruptly  converging 
posteriorly}  punctations  scattered, 
shallow,  locderate  numbers  of  varying 
size.  Tarsi  tapering  distally. 

(Hyrax  parasite;  rare) . H.  BBQUAERTI 

Figures”l34  and  13$ 


Coxae  with  an  overlapping  spur  on  at 
least  two  pairs.  Palpi  usually  with 
a  definite  basal  spur  dorsally  or 
ventrally  or  both;  segment  3  ventrally 
with  an  elongate,  pointed,  narrow  ret¬ 
rograde  spur;  lateral  outline  straight 
or  slightly  curved;  less  commonly  con¬ 
cave.  Basis  capituli  with  strong  cornua. 

(Common  carnivore  parasites;  seldom -on 

other  animals ) . 6 

6.  Scutum  elongate,  1.25  longer  than  wide, 
gradually  narrowing  posteriorly;  punc¬ 
tations  comparatively  small,  numerous, 
discrete.  Palpal  spurs  usually  all 
large  and  definite,  lateral  margins 
straight  or  slightly  curved.  Tarsi 
elongate  and  tapering.  (Commonly 

from  canines) . H.  LEACHII  LEACHII 

Figures”l4b')  147,  and  14^ 

Scutum  shorter,  length  and  width  approx¬ 
imately  equal,  broadly  rounded  posterior¬ 
ly;  punctations  comparatively  moderate  in 
size  and  numbers,  shallow.  Palpal  basal 
spin’s  frequently  reduced,  lateral  margins 
more  or  less  concave.  Tarsi  short,  usual¬ 
ly  abruptly  tapered,  sometimes  humped. 

(Usually  from  smaller  carnivores,  sometimes 
on  larger  carnivores  and  ruminants;  not 
common  on  canines) . 
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.H.  LEACHII  MUHSAMI 
p'lgures  and  1^3 


Figvires  128  and  129,  c,  dorsal  and  ventral  views 
Figures  130  and  131,  9,  dorsal  and  ventral  views 

liAB^lAPHYSALIS  ACICULIFER 
Sudan  specimens 

PLATE  XL 
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HAmPHYSALIS  ACICULIFER  Warburton,  1913. 


(Figures  128  to  131) 


THE  SHARP-SPURRED  HA5MAPHYSALID 


L  N  $  cf  BiUATORIA  PROVINCE  RECORDS 


1 

1  2 
1 

2 


("several") 

1 


Lotti  Forest 
Torit 
Torit 
Torit 

Atiambo 
(Alungwe ) 
Muragatika 

Nagichot 


Praomys  tullbergi  sxadanensis  Apr 
Lemnisconys  striatus  inassaicus  Dec 
Ourebia  ourebi  aequatoria  Apr 
Aicelaphus  buselaphus 
roosevelti  Apr 


Aicelaphus  buselaphus  subspp.  Jun  (SGC) 
kobus  defassa  subspp.  Aug 

(Weber  1948) 

domestic  cattle  Jxil 


Lotti  Forest  is  at  4500  feet  elevation  and  Nagichot  is  at 
6500  feet  elevation.  Weberns  (1948)  report  is  the  only  previous 
one  of  this  species  from  the  Sudan. 


DISTRIBUTION  IN  THE  SUDAN 

Bahr  El  Ghazal;  All.  from  tiang,  Damaliscus  korrigum  tiang,  1953. 
T3  miles  north  of  Tonj,  March,  E.  T.  M.  Reid  legit  (^th 
adults  of  Amblyomma  variegatum).  4c35',  75$,  GaluaL-Nyang  Forest , 

July,  N.  A.  Hancock  legitT  t^aterial  in  HH  collection. 


DISTRIBUTION 

H.  aciculifer  ranges  across  Africa  in  scattered  highlands  and 
forests  from  Bahr  El  Ghazal  Province  south  to  Mozambique.  It  has 
been  transported  on  cattle  to  the  Union  of  South  Africa,  where  it 
has  become  established  locally  (Theiler  1945C). 

WEST  AFRICA;  NIGERIA  (Unsworth  1949,1952.  Gambles  1951). 
GOLD  dOAST  ^Simpson  1914.  Nuttall  and  Warburton  1915). 
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CENTRAL  AFRICA;  CAMEROONS  (Unsvorth  1952).  FRENCH  EQUATORIAL 
AFRICA  (Rousselot  1951;  not  repeated  1953B).  BELGIAN  CONGO  (Tonelli- 
Rondelli  1930A.  Bequaert  1931.  Theiler  and  Robinson  1954). 

NOTE;  According  to  Theiler  (correspondence),  the  record  for 
Ruanda-Urundi  by  Santos  Dias  (l954D)is  in  error. 

EAST  AFRICA;  SUDAl^J  (Weber  1948.  Hoogstraal  1954B). 

KENYA  (Lewis  1931C, 19324,1934.  Theiler  1945C).  UGANDA  (War- 
burton  1913.  Tonelli-Rondelli  1930A.  Mettom  1932.  Theiler  194 5C. 
Wilson  1950A,C).  TANGANYIKA  (J.  B.  Walker,  unpublished;  see  HOSTS 
below) . 

SOUTHERN  AFRICA;  MOZAMBIiUE  (Santos  Dias  1953B).  UNION  OF 
SOUTH  AFRICA  (Beciford  1932B,1934.  R.  du  Toit  1942B,1947A.  Intro¬ 
duced  from  East  Africa;  Theiler  1945C). 

NOTE;  H,  aciculifer  does  not  occur  on  Madagascar  (Hoogstraal 
1953E). 


HOSTS 

Antelopes  are  the  most  common  hosts  of  adiolt  H.  aciculifer. 
Other  wild  animals  and  domestic  animals  are  rarely” attacked. 
Rodents,  small  antelopes,  and  possibly  hares  appear  to  be  the 
chief  hosts  of  the  immature  stages. 

Domestic  cattle  have  been  reported  as  hosts  in  Uganda  (Wilson 
1950A,C),  Kenya  (Lewis  1934  and  Theiler  1945C),  and  the  Union  of 
South  Africa  (Theiler  1945C).  Lewis  (1932A)  noted  a  single  spec¬ 
imen  from  a  domestic  goat  in  a  Somali  village  between  Karati 
Forest  and  Naivasha.  Rousselot  (I95l)  reported  a  female  from  a 
domestic  dog  in  French  Equatorial  Africa. 

Antelopes  hosts  of  adult  ticks  are  the  Uganda  kob  (Warbxirton 
1913 )>  reedbuck  (Simpson  1914>  Nuttall  and  Warburton  1915 >  Bed¬ 
ford  1932B,  Theiler  1945C),  bushbuck  (Lewis  1931C,1932A,  Mettam 
1932,  Theiler  1945C),  waterbuck  (Lewis  1931C,1932A,  Mettam  1932), 
various  duikers  (Mettam  1932,  Lewis  1932A),  Thomson’s  gazelle 
(Lewis  1934),  oribi  and  Roosevelt’s  hartebeest  (Bq^'toria  Province 
records  above),  and  tiang  (Bahr  El  Ghazal  Province  record  above). 
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Miscellaneous  hosts  of  adults  are  b\iffalo  (Lewis  1931C), 
serval  cat  (Bedford  1936,  Theiler  1945C),  mongoose  (Theiler  1945C), 
and  wild  cat  (Felis  lybica  group)  (Hoogstraal,  Kenya  collecting). 

The  probability  that  Mettam’s  (1932)  records  of  this  species  from 
unidentified  birds  refer  to  H.  hoodi  hoodi  should  be  considered. 

Nymphs  have  been  foxmd  on  the  bushbuck,  water buck,  duiker, 
buffalo,  warthog,  and  hare  according  to  Lewis  (1932A),  but  these 
records  need  checking  for  accuracy  of  identification.  Lewis 
(1932a)  reared  H.  aciculifer  on  hares.  Examination  of  49  Thom¬ 
son’s  gazelles  in  Tanganyika  yielded  only  a  single  nymph  and  no 
fiurther  specimens  of  this  tick  were  foxmd  on  many  other  game 
animals  examined  there  (J.  B.  Walker,  mpublished) .  Our  Equatoria 
Province  collections  contain  nymphs  from  a  striped  grassmouse, 
Lemnisconys  striatus  massalcus ,  and  from  an  oribi ,  Ourebia  ourebi 
aequatoria. 

A  larva  from  a  forest  rat,  Praeomys  tullbergi  sudanensis,  in 
Lotti  Forest  (listed  above)  is  apparently  the  only  record  extant 
for  this  stage  in  nature. 

BIOLOGY 
Life  Cycle 

Lewis  (1932A)  reared  the  three-host  H.  aciculifer  on  laboratory 
hares  in  a  minimum  of  107  days.  His  data,  are  as  follows: 


PERIOD 

DAYS 

Preoviposition 

9  (19°C.  to 

21°C . ) 

Ovi position  to  hatching 

20  (220C.  to 

25°C.) 

Larval  prefeeding  period 

7 

Larva  feeds 

3 

24°C.) 

Premolting  period 

22  (21^0.  to 

Nymphal  prefeeding  period 

7 

Nymph  feeds 

25°C.) 

Premolting  period 

22  (21°C.  to 

Adxilt  prefeeding  period 

7 

Adult  (female)  feeds 

7 

107 
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Ecology 


In  Kenya,  H.  aciculifer  is  fomd  usually  in  forested  areas  at 
about  7500  feet"elevation  (Lewis  1932A).  The  writer's  experience 
in  Kenya  and  Sudan  confirm  that  this  is  mostly  a  liighland  species 
(4500  to  8000  feet  elevation)  but  that  it  is  also  present  at  lower 
altitudes  (Torit,  2000  feet  elevation).  Records  tend  to  indicate 
that  where  this  species  occvirs  at  lower  altitudes  it  is  in  more 
humid  habitats  but  this  subject  reqxiires  further  field  st\3dy. 

Theiler  (19450)  discussed  the  distribution  of  H.  aciculifer 
on  cattle  in  localized  areas  of  northern  and  eastern  Transvaal 
where  it  sometimes  occurs  on  neighboring  farms  and  at  other  times 
on  distant  isolated  farms.  The  scattered  distribution  is  believed 
to  be  due  largely  to  the  incidence  of  cattle  importation  from  East 
Africa  and  to  the  ability  of  introduced  ticks  to  maintain  themselves 
in  new  areas. 

In  South  Africa,  H.  aciculifer  survives  in  regions  with  from 
fifteen  to  fifty  inche's  of  annual  rainfall  but  especially  where 
thirty  or  more  inches  fall  each  year.  These  include  subtropical 
evergreen  and  deciduous  tree  and  thorn  forest  areas ,  open  park¬ 
land  areas  in  highlands,  subtropical  parkland  areas,  tall  grass 
areas,  and  rarely  short  grasslands  adjacent  to  highveld.  H. 
aciculifer  ranges  from  lowlands  to  highveld  at  4500  feet  eTevation 
and  is  present  only  where  winters  are  not  severe ,  though  it  nay 
survive  where  occasional  light  frosts  occur. 


DISEASE  RELATIONS 


Unstudied . 


IDEilTIFICATION 

Males:  Measure  from  1.8  nn.  to  1.9  mm.  long,  and  from  1.1  ram. 
to  1.3  mm.  wide.  They  may  be  recognized  among  the  African  fauna 
by  the  long,  needlelike  spiar  of  coxa  IV.  The  basis  capitvili  is 
rectangular  with  well  developed  cornua;  the  palpal  outline  (Fig¬ 
ures  128  and  129)  is  unique  in  the  African  fauna.  The  smooth 
scutum  lias  small,  shallow  punctations;  the  lateral  grooves  may 
reach  only  the  scutal  midlength  or  they  may  be  much  longer. 
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Certain  variations  in  materieil  at  hand  siaggest  the  need  for 
more  specimens  from  various  parts  of  Africa  for  further  morpho¬ 
logical  study. 

Females ;  Engorged  specimens  measure  from  6.0  mm.  to  6.5  mm. 
long,  and  f'rom  4.0  mm.  to  4.5  mm.  wide;  vuaengorged,  they  are  about 
2.5  mm.  long  and  1.5  mm.  wide.  The  scutal  length  equals  or  only 
slightly  exceeds  the  width  (0.8  ram.  to  0.9  mm.  long,  0.7  mm,  to 
0.9  mm.  wide);  the  posterior  margin  is  broadly  rounded;  cervical 
grooves  are  long,  deep,  and  converging;  p^anctations  are  small  and 
inconspicuous.  Palpal  features  are  most  distinctive  (Figures  130 
and  131).  There  is  no  dorsal  projection  on  palpal  segment  3. 

Coxae  I  to  IV  each  have  a  small  posterior  spur  and,  in  addition, 
coxa  I  has  a  small  outer  posterior  spur;  the  spur  of  IV  is  short 
and  wide  th\as  differing  greatly  from  that  of  the  male.  Palpal 
and  scutal  characters  easily  separate  females  from  all  other 
African  species. 

The  larva  and  nymph  have  been  described  and  illustrated  by 
Theiler  (1^4^ )  • 
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Figures  132  and  133,  cf,  dorsal  and  ventral  views 
Figures  134  and  135,  $,  dorsal  and  ventral  views 

HAMAPHYSALIS  BEQtUAERTI 
Sudan  paratype s 


PLATE  XLI 
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HAB^IAPHYSALIS  BERUAERTI  Hoogstraal,  1956(A). 


(Figures  132  to  135) 

THE  EAST  AFRICAN  HYRAX  TICK 


L  N  §  c?  BiUATORIA  PROVINCE  RECORDS 

13  8  Inrurok  Heterohyrax  bnicei  hoogstraall  Feb  (2) 

7  Lui  Procavia  habessinica  slatini  May 

These  records  of  H.  bequaerti ,  from  Torit  District  on  the 
east  bank  of  the  Nile  and  f'rom  the  far  southwestern  corner  of  the 
Sudan,  are  the  only  ones  from  this  country. 


DISTRIBUTION 

H.  bequaerti  of  Kenya  and  the  Sudan  is  the  most  northern  rep- 
resentative  of  three  African  hyrax- parasitizing  ticks.  The  other 
two  are  H.  orientalis  Nuttall  and  Warburton,  1915  (=  H.  zambeziae 
Santos  DTas,  1954^  of  Nyas aland  and  Mozambique,  and  iTT  cooleyi 
Bedford,  1929,  of  the  Union  of  South  Africa.  For  fvirther  details, 
see  Hoogstraal  (1956a). 

EAST  AFRICA;  SUDAN  (As  Haemaphy s ali s  sp.  nov.;  Hoogstraal 
1954BI  As  H.  bequaerti  sp.  nov.;  Hoogstraal  195 6A). 

UGANDA  and  KENYA  (Hoogstraal  1956A). 


HOSTS 

Hyraxes;  Heterohyrax  brucei  hoogstraali ,  Procavia  habessinica 
slatini ,  and  P.  capensis  meneliki  (Hoogstraal  l'^56A ) . 


BIOLOGY 

H.  beqxmerti  in  all  its  stages  is  apparently  strictly  host- 
spec  i?ic”’onT^?Ti3ces.  A  rather  leirge  number  of  hyraxes  examined 
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in  southern  Sudan,  Kenya,  Yemen,  Sinai,  and  the  Eastern  Desert  of 
EgyP't  yielded  no  haemaphysalids  other  than  the  ones  listed  above. 

It  would  appear  that  this  tick  spends  rather  little  time  feeding 
and  that,  except  possibly  locally,  hyrax-parasitizing  haemaphysalids 
are  rare  in  nature. 


DISEASE  RELATIONS 

Unstudied.  It  is  of  interest  to  conjecture  that  this  tick 
might  be  the  vector  of  the  piroplasm  Echinozoon  hooptraali  Garn_ 
ham,  1951  >  found  in  the  blood  of  the  llquatoria  Province  hosts. 


IDENTIFICATION 

Males;  This  is  a  small  species,  var;/ing  from  1.66  mm.  to 
1.88  ram.  in  overall  length  and  from  0.99  mm.  to  1.22  mm,  in  width. 
It  superficially  resembles  the  ubiquitous  H.  leachii  but  may  be 
easily  differentiated  from  the  subspecies  muhsami  and  even  more 
easily  from  the  subspecies  leachii  by  the  short,  broad,  bluntly 
rounded  ventral  spur  of  palpal  segment  3,  the  greater  lateral 
concavity  of  the  palpi,  the  reduction  of  basal  palpal  spurs  and 
of  coxal  spurs,  the  fev/,  short  hairs  on  the  coxae,  and  other 
characters. 

The  scutum  has  moderately  numerous  pvinctations,  which  are 
shallow,  coarse,  nondiscrete,  mostly  large,  and  widely  scattered 
over  the  surface;  cervical  grooves  faint  to  obsolete;  lateral 
grooves  enclosing  first  and  second  pairs  of  festoons  (extension 
beside  second  festoon  may  be  fednt  or  obsolete),  extending  to 
anterior  fourth  of  scutum.  The  coxae  are  only  weakly  armed  with 
slight  ridges  and  bear  at  most  six  small  hairs;  the  tarsi  taper 
gradually  but  may  be  more  abruptly  tapered  in  small  specimens. 

The  basis  capituli  diverges  widely  anteriorly  and  has  bluntly 
pointed  cornua  about  one  fourth  as  long  as  the  basis  capituli. 

The  palpi  are  short  and  salient  with  a  weakly  produced  baso- 
lateral  angle  and  a  concave  lateral  margin;  the  ventral  spur  of 
segment  3  is  short,  wide  and  blxintly  roimded. 

Females;  In  this  sex,  the  capittilum  is  like  that  of  the  male 
except  for  the  more  elongate  palpi  and  generally  smaller  cornua. 
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The  scvttum  is  slightly  longer  than  wide  and  posteriorly  is  rather 
abruptly  narrowed  and  pointed;  the  cervical  grooves  extend  to 
the  scutal  midlengthj  punctations  are  indistinct,  shallow,  large 
and  medivm  size,  few  in  number.  Other  characters  recall  those 
of  the  male.  As  in  the  male,  the  short,  wide,  bluntly  rounded 
ventral  spxir  of  palpal  segment  3  is  a  most  important  character 
in  separating  this  species  from  H.  leachii  subspp.,  as  are  the 
short  hairs  of  the  coxae  and  the” scutal  shape . 

The  larva  and  nymph  have  been  described  by  Hoogstraa.1  (1956a). 
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Figures  136  and  137,  o’,  dorsal  and  ventral  views 
Figures  138  and  139,  9,  dorsal  and  ventral  views 

HAMAFHYSALIS  HOODI  HOOD  I 
Stidan  specimens 

PLATE  XLII 
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HABIAPHYSALIS  HOODI  HOODI  Warburton  and  Nutt all,  1909. 


(Figures  136  to  139) 


THE  AFRICM  AVIAN  HAMAPHYSALID 


L  N  $  EaUATQRU  PROVINCE  RECORDS 


2 


1 


Dec 

Jan 


In  Torit  District,  we  closely  examined  over  200  each  francolins 
and  Uganda  tufted  guineafowl  (Nximida  meleagris  major),  and  many 
other  birds,  without  finding  additional  specimens  of  this  tick.  It 
wovild  appear,  therefore,  that  H.  hoodi  hoodi  is  uncommon  in  the 
savannah  of  eastern  Sudan. 


DISTRIBUTION  IN  THE  SUDAN 


Bahr  El  Ghazal;  One  5  from  tchagra  shrike,  Tchagra  senegalo 
remigialis.  Guar,  Gogrial  Subdistrict.  February,  Ahmed 

Mloha^d  £1  Sayed  legit  (HH  collection). 

This  and  the  Torit  collections  are  the  only  Sudanese  records 
of  this  avian  parasite. 


DISTRIBUTION 


The  African  avian  haemaphysalid  ranges  through  tropical  Africa 
and  into  southern  Africa,  but  is  possibly  more  common  in  western 
Africa  and  Uganda  than  elsewhere.  A  related  subspecies,  madagas- 
cariensis  Colas-Belcour  and  Millot,  1948,  occurs  on  Madagascar  and 
other  closely  related  species  form  a  tight  complex  in  the  Oriental 
Region  (Hoogstraal  1953E). 

WEST  AFRICA:  GAMBIA  (Warburton  and  Nutt all  1909).  GOLD 
COAST  ^Nuttall  and  Warburton  1915).  FRENCH  WEST  AFRICA  (Villiers 
1955).  SIERRA  LEONE  (Simpson *s  1913  record  of  H.  leachLi  from  a 
bush  shrike  possibly  refers  to  H.  hoodi  hoodi.  "Nuttall  and  War¬ 
burton  1915).  PORTUGUESE  GUINEA  (TendeiroT^A? ,  1948,19510  ,D , 


1952A,C,D) 
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CENTRAL  ATOICA;  CAMEROONS  (Rageau  1953A,B.  Numeroxxs  spec- 
imens  seen  by  IW).  FRENCH  BiUATQRIAL  APRICA  (Specimens  from 
Djambala,  Moyen  Congo j  CNHM). 

^BELGIAN  CONGO;  Bequaert  (1931)  states  that  while  this  spe¬ 
cies  had  not  been  found  in  the  Congo,  it  can  be  expected  to  occur 
here 

EAST  AFRICA;  SUDAN  (Hoogstraal  1954B).  UGANDA  (Neave  1912. 
Nuttall  and  Warturton  1915 •  Mettam  1932.  Lucas  1954.  See  HOSTS 
below).  KEI'IYA  (Hoogstraal  1954C). 

SOUTHERN  AFRICA;  NYASALAND  (Neave  1912.  Nuttall  and  Warbur- 
ton  Wilson  19506).  MOZAMBIQUE  (As  H.  africana;  Howard 

1909A.  Nuttall  and  War  burton  1915  •  Santo's  Dias  1952D,1953B, 

1954C;  see  HOSTS  below.  Hoogstraal  1954C .  Theiler,  correspondence; 
see  HOSTS  below).  UNION  OF  SOUTH  AFRICA  (Bedford  and  Hewitt  1925. 
Bedford  1932B.  Theiler,  correspondence;  see  HOSTS  below). 


HOSTS 

H.  hoodi  hoodi  parasitizes  birds  excltisively,  chiefly  those 
kinds*”that  are  habitual  groxind  feeders.  See  BIOLOGY  below. 

"Fowls"  (i.e.  ?domestic  chickens)  (Warburton  and  Nuttall  1909). 
Domestic  chictens  (Tendeiro  1947.  Lucas  1954) . 

Biu:chell*s  coucal,  Centro  pus  senegalensis  biirchelli  (Howard 
1909).  VJestern  blue-headed  coucal,  C.  monachus  occidentalis  (Ra¬ 
geau  1953B.  Others  seen  by  HH).  Senegal  coucal,  C.  senegalensis 
(Tendeiro  1948,  Villiers  1955,  and  Nuttall  and  War'Burton  1^15^  • 
Guinea  fowl,  Nimidia  meleaCTis,  plaintain  eater,  Gymnoschizorhis 
leopoldl ,  and  ** partridge"  (Nuttall  and  Warburton  1915 ) .  Redwing 
starling ,  Onychognathus  (s  Amydrus)  morio  (Bedford  and  Hewitt  1925). 
East  African  blue-eared  starling,  Lamprocolius  chloropterus 
elisabeth  (Santos  Dias  1952D).  Clapper  lark,  liirafa  fischeri 
zombae  (French  Equatorial  Africa  specimens  noted  above  E‘alcon 
(Theiler,  unpublished).  Tchagra  shrike  (Hoogstraal  1954B,C, 

Sudan  record  above).  Double- spxirred  francolin,  Francolimas 
bicalcaratus  (Cameroons,  J.  Mouchet  legit,  HH  det^.  Spurfowl  or 
francolin  (Francolinus  spp.,  Pternistis  sp.)  (Santos  Dias  1953D, 
1954c,  Hoogstraal  1954B,C,  and  Svidan  record  above).  White- browed 
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scrub  robin,  Srythropygia  leucophrys  limpopoensis  (Santos  Dias 
1954D).  Abdim^s  stork  (Hoogstraall954B>  Sudan  record  above). 

Uganda  hosts  of  specimens  identified  for  the  Museum  of  Com¬ 
parative  Zoology  are;  grey  hornbill,  Lophoceros  n.  nasutus ; 
Grant's  crested  francolin,  F,  sephaena  grantii;  yellow-beaked 
francolin,  F.  ic t ero rhync bn's ;  Abyssinian  gonolak,  Laniarius 
erythrogaster ,  and  several  individuals  of  both  kinds  of  guinea 
i'owl  already  noted  from  Equatoria  Province,  Sudan. 

Additional,  recently  obtained  host  data  (Theiler,  correspond¬ 
ence)  is  as  follows;  Centropus  superciliosus  from  Uganda;  "par¬ 
tridges"  from  East  London,  eastern  Cape,  and  southern  Transvaal, 
South  Africa;  Turdoides  jardinei  and  Orthochagra  senega!  from 
Maringua,  Mozambique;  and  Falco  biramicus  from  Fietermaritzbiu'g, 
Natal. 

The  possibility  that  the  record  of  a  nymphal  H.  leachii 
muhsami  from  a  tchagra  shrike  in  Mozambique  (Santos  Dias  1954C ) 
refers  actuailly  to  H.  hoodi  hoodi  should  be  considered. 

The  subject  of  parasitism  of  birds  by  ticks  has  been  reviewed 
briefly  by  Schulze  (1932B). 


BIOLOGY 

Aside  from  indications  that  H.  hoodi  hoodi  feeds  exclusively 
on  birds,  chiefly  on  those  that  feed  on  the  ground,  and  that  all 
of  its  stages  occur  on  a  single  host,  little  else  is  known  of 
their  biology.  If  domestic  chickens  were  frequently  attacked, 
more  reports  probably  would  have  appeared  in  the  literature.  In 
Portugese  Guinea,  however,  Tendeiro  (1947)  reports  this  parasite 
to  be  common  on  domestic  chickens  and  in  Entebbe,  Uganda  (Lucas 
1954) ,  a  flock  of  chickens  was  found  so  heavily  infested  that 
a  ntunber  of  hosts  died  or  were  badly  debilitated. 

The  distribution  of  H.  hoodi  hoodi  presumably  is  much  more 
continuous  in  tropical  Africa  than  present  meagre  records  indicate. 
Phylogenetic ally,  H.  hoodi  and  related  species,  all  of  which  close¬ 
ly  resemble  it,  represents  an  old,  quite  static  lineage.  In  Africa, 
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Madagascar,  Asia,  and  outlying  islands  these  ticks  parasitize  only 
birds.  Related  species  infest  primitive  mammals  such  as  hedgehogs 
(insectivores) ,  and  also  reptiles. 


DISEASE  RELATIONS 


DOMESTIC  CKICKEI'IS.  Fatal  anaemia  has  been  reported 


IDEInTIFICATION 


Males.  Palpi  basally  are  widely  salient,  straight  and  lacking 
dorsal  or  ventral  spurs;  laterally  they  are  sharply  and  narrowly  re¬ 
curved  basally  and  thence  taper  gradually  to  a  narrow  apex;  segment 
3  approximates  segment  2  in  length  and  medially  bears  a  notably 
small  and  wide  spiu*  that  is  usually  medially  directed.  The  rectan¬ 
gular  basis  capituli  has  small  but  distinct  cornua.  The  scutum  is 
beset  with  a  moderate  number  of  fairly  large,  shallow  punctations; 
lateral  grooves  include  the  first  festoon  and  extend  to  the  anterior 
third  of  the  scutum;  cervical  grooves  are  shallow,  concave,  and 
extend  more  or  less  to  the  apical  level  of  the  lateral  grooves. 

Coxae  bear  a  small  posterior  spin*,  that  of  III  may  be  obsolete  and 
that  of  IV  may  be  smaller  than  illustrated  (Figure  137).  Tarsi  are 
moderately  short  and  abruptly  tapered;  they  bear  a  very  small  ven¬ 
tral  apical  hook.  Size  varies  from  1.3  mm.  to  2.0  mm.  long  and 
from  1.0  mm.  to  1.4  mm.  wide. 

Female  palpi  are  like  those  of  the  male  except  that  they  are 
slightly  less  salient  basally  and  more  conical  and  elongate.  The 
basis  capituli  is  rectangular  with  very  small  cornua  and  a  slightly 
concave  basal  margin;  the  porose  areas  are  shallow  and  indistinct. 
The  scutum  is  broadly  oval,  slightly  longer  than  wide,  and  gradual— 
ly  converging  posteriorly;  ptinc  tat  ions  are  evenly  scattered  and 
rather  large;  cervical  grooves  are  slightly  concave  and  may  reach 
the  posterior  third  of  the  scutxam.  Tarsi  taper  somewhat  more 
gradually  than  in  males.  The  body  becomes  considerably  extended 
when  engorged. 

The  larvae  and  nyi  ’*  ’*  ive  been  described  and  illustrated  by 
Nutt all  and  Warburton” 
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Figures  140  and  141,  d,  dorsal  and  ventral  views 
Figures  142  and  143,  2,  dorsal  and  ventral  views 

HAHIAPHYSALIS  HOUYI 
Sudan  specimens 


PLATE  XLIII 
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HAEl'lAPHY SALTS  HOUYI  Nuttall  and  Warburton,  1915. 
(Figures  140  to  143) 


THE  WEST  AFRICAN  GROUI'ID-SQUIRREL  TICK 


L  N  o  o’  B^UATORIA  PROVINCE  RECORDS 
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DISTRIBUTION  DI  THE  SUDAN 


Bahr  El  Ghazal;  All  from  Galual-Nyang  Forest,  from  five^spec- 
imens  of  EiiSerus  erythropus  subspp.,  in  1953,  by  H.  Hoogstra^; 
bob’,  1$,  17  February;  4ob?,  5$o,  4  nymphs,  19  February;  a^',  16 
Febrioary . 

Upper  Nile;  Bor,  ex  "Xerus  rutilus” ,  aob?,  21  May  1909,  H.  H. 
King  legit  T^.O.).  (This  host  name  is  a  raisidentification  for 
Euxerus  er^.rthropus  subspp.). 

Blue  Nile;  As  o  of  H.  calcar at a;  Roseires,  from  ground 
squirreT"  (Neumann  191 OA);  also  records  two  that  are  prooably 
H.  houyi;  Ch.  Alluaud  legit;  cf.  Koogstraal  (1955D ) .  Kamisa, 
binder  ftiver,  !k?,  15,  W .  P .  Love  legit  ^BM(i'IH)_7. 


DISTRIBUTION 


H.  houyi  is  a  ground-squirrel  parasite  extending  in  a  belt^ 
acros's  the  widest  part  of  Africa  from  the  Atlantic  Ocean  through 
French  West  Africa,  Cameroons,  the  Sudan,  and  Uganda  to  the  north¬ 
western  comer  of  Kenya,  west  of  the  Rift  Valley.  It  is  closely 
related  to  K.  calcarata  that  parasitizes  a  different  genus  of 
ground  squirrels  in  East  Africa  east  of  the  Rift  Valley  (Hoogstraal 
1955D).  See  also  HOSTS  and  BIOLOGY  below. 
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WEST  AFRICA:  FRE^ICH  ’WEST  AFRICA  (Rousselot  1951,1953B. 
Hoogstraal  195 5D.  Villiers  1955). 

CSI'iTRAL  AFRICA;  FRENCH  ElJUATORIAL  AFRICA  (Bate,  "New 
Cameroons" )  (Nuttall  and  Warbiurton  1915.  Hoogstraal  1955D). 

EAST  AFRICA;  SUDAN  (As  $  of  H.  calcarata;  Neumann  191 OA. 
As  H.  houyi;  l(oogstraal  19543, 1953d). 

UGAIQA  and  KEIIYA  (Hoogstraal  1955D). 


HOSTS 

GromdL squirrels ,  Euxerus  erythropus  subspp.  (All  authors). 
King's  specimen  from  "Xerus  rutilus"  at  Bor  (SGC)  is  based  on  a 
misidentification  of  the  hosTI  £.  erythropus  is  the  common  ground- 
sqviirrel  of  West  Africa,  and  of  Uorthcentral  and  East  Africa  west 
of  the  Rift  Valley.  East  of  the  Rift  Valley  it  is  replaced 
Xerus  rutilus  subspp.,  parasitized  by  H.  calcarata  Neumann,  1902*. 
In  Kenya,  }(erus  is  confined  to  hot  lowTands  and  Exixerus  to  liigher, 
arable  momtains  from  2000  feet  to  6000  feet  elevation,  but  mostly 
above  3000  feet.  If,  as  now  seems  apparent,  it  is  true  that  these 
two  ticks  are  so  host  specific ,  this  would  seem  to  be  a  bolstering 
argument  against  lumping  these  two  squirrel  genera  in  one  genus, 
as  some  mamraalogists  advocate  (Hoogstraal  1955D). 


BIOLOGY 

Aside  from  the  fact  that  all  stages  may  be  found  on  a  single 
ground- sqiiirrel,  little  is  known  concerning  the  biology  of  H. 
ho\;yi.  This  tick  and  its  host  inhabit  savannah  coimtry  witTi  few 
or  scattered  trees,  and  upland  grasslands.  Along  the  southern 
border  of  the  squirrel's  range  it  extends  into  forested  districts, 
but  only  in  tongues  of  grassland  with  scattered  trees  between 
thicker  forest.  As  already  stated  vmder  HOSTS,  in  Kenya,  where 
the  two  host  genera  and  the  two  related  tick  species  occur  near 
each  other,  tne  host  of  H.  houyi  is  confined  mostly  to  arable  up¬ 
lands  and  that  of  H.  calcarata  inhabits  warmer  and  more  arid  low¬ 
lands  .  ^ 

*The  record  of  H.  calcarata  from  Dahomey  (Villiers  1955)  undoubtedly 
is  based  on  misidentification. 
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In  the  Galual-Nyang  forest  area  of  Bahr  El  Ghazal,  each  of 
five  host  specimens  examined  was  infested.  In  Torit  District  of 
Equatoria,  a  third  of  the  27  hosts  examined  yielded  specimens  of 
H.  houyi . 


DISEASE  RELATIONS 
Unstudied  but  potentially  important. 


IDENTIFICATION 

The  following  characters  easily  distinguish  males  among  the 
Svidan  haemaphysalid  fauna;  strong  ventral  spur  on  trochanter  I; 
all  coxae  with  distinct  spurs;  tarsi  short,  robust,  and  abruptly 
tapered;  palpi  widely  expanded  basally,  without  a  developed  dorsal 
spur  basally,  with  basal  spur  ventrally  and  spvir  from  segment  3 
ventrally;  basis  capituli  strongly  diverging  anteriorly  and  with 
moderate  cornua;  dentition  4/4;  scutum  with  long,  deep  lateral 
grooves  enclosing  first  festoon,  and  few,  scattered,  shallow, 
inconspicuous  punctations  of  mixed  sizes;  size  ranges  from  an 
overall  length  of  1.71  mm.  to  2.15  mm.  and  width  of  0.99  mm. 
to  1.20  mm. 

Females  are  also  easily  recognized  by  the  raised  spurlike, 
non- projecting  ventral  ridge  of  trochanter  I,  coxae  and  tarsi 
almost  exactly  like  those  of  male;  palpi  essentially  like  those 
of  male  but  larger  and  more  elongate,  basis  capituli  short,  vfide, 
and  with  prominent  cornua  and  anteriorly  diverging  lateral  mar¬ 
gins;  dentition  4/4;  scut\xra  only  very  slightly  longer  than  wide 
and  broadly  rounded  posteriorly,  with  few,  shallow,  scattered 
punctations  of  various  sizes  mostly  on  anterior  half.  The  size 
is  somewhat  greater  than  that  of  males. 
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Figtixes  144  and  145 >  cf,  from  domestic  dog  (Kajo  Kaji) 
Figures  I46  and  147,  5,  from  domestic  dog  (Kajo  Kaji) 
Figures  148  and  149,  o’  and  5,  from  civet  (Obbo) 

HAlMAFIgSALIS  LEACHII  LEACHII 
Sudan  Specimens 

PLATE  XLIV 
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HAMAPHYSALIS  LEACHII  LEACHII  (Audouin,  1827) 


(Figures  144  to  149) 
THE  YELLOW  DOG-TICK 


o’ 


EftUATORIA  PROVINCE  RECORDS 


2 

2 


12  5 
1 

1  7 


Tor  it 

Lotti  Forest 

Torit 

Kapoeta 

Juba 

Nimule 

Torit 

Yei 


Crocidura  nyansae  toritensis 
Praoinys  txillbergi  sudanensis 
Tat era  benvenuta  benvenuta 
Arvicanthis  niToticus  jebelae 
Burrows  of  A.  n.  jebelae 
Acomys  hystrella 
Ichneumia  a»  alBicauda 
Ichneusnia  a.  albicauda 


Feb 

Apr  (2) 

Dec 

Apr 

Dec  (4) 
Mar 
Apr 
Apr 


2 

10 

Obbo 

Civettictus  civetta  congica 

Apr 

1 

1 

Torit 

CivettictTis  civetta  congica 

Feb 

3 

Torit 

Civettictus  civetta  congica 

Jun 

11 

88 

Torit 

Canis  avireiis  soudanicus 

Apr 

(2) 

U 

17 

Torit 

tanis  aureus  soudanicus 

Nov 

5 

48 

Torit 

Canis  a\are\is  soudanicus 

Dec 

(2) 

15 

21 

Yubo 

dlanis  mesomelas  elgonae 

Mar 

3 

7 

Torit 

Panthera  leo  leo 

Mar 

6 

Gilo 

Domestic  dogs 

Dec 

(4) 

8 

Katire 

Domestic  dogs 

Jan 

(2) 

5 

5 

Katire 

Domestic  dogs 

Oct 

(2) 

4 

2 

Torit 

Domestic  dogs 

Jan 

(2) 

5 

2 

Torit 

Domestic  dogs 

Dec 

4 

2 

Kajo  Kaji 

Domestic  dogs 

Dec 

(2) 

1 

Beringi, 

Yei  River 

Domestic  dog 

Feb 

(SGC) 

1 

Bundle , 

Kheirallah 

Domestic  dog 

Mar 

(SGC) 

*The  subspecies  of  these  nymphs  is  not  entirely  certain. 
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DISTRIBOTION  IN  THE  SDDAN 


King  (1926)  listed  Bquatoria,  Bahr  KL  Ghazal,  Upper  Nile, 

Blue  Nile,  Kordofan,  Khartoum,  and  Kassala  Provinces,  and  noted 
that  although  H,  leachii  (subspecies  not  differentiated)  has  a 
wide  range  in  "^he  Sudan,  it  is  a  relatively  rare  species  here. 

We  now  know  that  H.  1.  leachii  occurs  in  every  Province  of  the 
Sudan,  In  most  ^esii  it  is  probably  fairly  common,  though 
usually  only  on  mediunusize  carnivores,  especially  jackals, 
foxes,  and  domestic  dogs. 

The  following  is  Sudanese  material  seen: 

Bahr  El  Ghazal:  Wau  (Domestic  catj  S7S.  Domestic  dogsj  HH). 
GaluallMyang  forest  (Domestic  dog;  HH) . 

Upper  Nile:  Akobo  Post  (Lion;  SGC).  Sobat  (Domestic  dog;  . 

SGC). 


Blue  Nile:  Magangani  (Caracal  c.  nubicus;  l^CZ). 

Kordofan:  Delami  (Domesticated  wild  cat;  SGC).  Umm  Dona, 
(Mustelid;  SGC ) . 

Darfur:  Fasher  (Domestic  dogs;  S7S). 

Khartoum:  Khartoum,  near  (Vulpes  a.  aegyptiaca;  HH) . 
(Domestic  dogs;  Balfour  1911F).  ” 

Kassala:  Port  Sudan  (Domestic  dogs;  HH), 

Northern:  Wadi  Haifa  and  Atbara  (Vulpes  a.  aegyptiaca;  HH). 


DISTRIBUTION 

Haemaphysalis  leachii  leachii  is  a  ubiquitous  tick  of  tropical 
and  southern  Africa.  In  Egypt,  it  occurs  in  and  at  the  edge  of 
the  Nile  Valley  and  Delta  almost  to  the  Mediterranean  coast.  It 
has  been  reported  to  range  along  the  Mediterranean  littoral  at 
least  as  far  west  as  Algeria  but  these  records  require  careful 
checking  for  accuracy  of  identification.  H.  1.  leachii  is  fairly 
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common  in  the  momtains  of  the  Yemen  in  southern  Arabia  (Sanborn 
and  Hoogstraal  1953;  Hoogstraal,  ms.),  which  is  an  outlying  part 
of  the  Ethiopian  Faunal  Region.  It  is  not  known  from  Madagascar 
(Hoogstraal  1953E)  and  I  have  not  seen  it  in  Ivurkey. 

In  EuroM,  H.  leachii  has  been  said  to  occur  in  Yugoslavia 
(Oswald  1938}  an‘3  in  Greece  (Oswald  1938,  Pandazis  1947}  but 
these  records  are  considered  qviestionable .  A  German  specimen 
found  on  a  migrant  stork  from  Africa  was  mentioned  by  Schulze 
(1937A).  Soviet  records  (Olenev  1928)  refer  to  different  spe¬ 
cies  and  Pomerantzev  (1950)  does  not  consider  it  to  be  a  member 
of  the  Russian  fauna. 

The  exact  relationships  of  Oriental  Faunal  Region  forms 
ascribed  to  this  species  by  Nuttall  and  Warburton  (1915)  are 
at  present  under  study.  Apparently  most,  except  the  subspecies 
indica  Warburton,  1910,  represent  different  species.  Numerous 
species,  obviously  derived  from  an  H.  leachii  prototype,  range 
throughout  Asia  and  its  nearby  islands,  ihe  ilear  East,  and  the 
Madagascan  archipelago. 

It  appears  from  remarks  by  Dumbleton  (1953),  that  this  tick 
has  not  been  found  in  New  Zealand  since  the  original  record  by 
G.  E.  Mason  (l92l),  that  Mason's  ticks  may  have  been  a  different 
species.  Mason's  distributional  concepts  for  this  species  most 
probably  reqviire  revision. 


Note 

In  the  following  list,  all  available  references  to  "H. 
leachii"  are  noted,  though  it  is  tis\aally  impossible  to  deTer- 
mine  whether  authors  are  referring  to  the  subspecies  leachii 
or  muhsami.  I  have  seen  actual  specimens  of  tne  subspecies 
leachii  from  all  geographical  areas  and  from  almost  all  political 
territories  listed  below.  The  following  records  are  those  for 
continental  Africa  and  Arabia. 

As  stated  above,  it  is  uncertain  whether  the  subspecies 
leachii  occirrs  outside  of  the  Ethiopian  Faunal  Region  and  parts 
of  the  Mediterranean  Subregion  of  the  PaJLearctic  Region.  Analysis 
of  studies  of  the  distribution  of  this  tick  will  be  presented 
subsequently. 


-  366  - 


NORTH  AFRICA;  EGYPT  (Savignyi  1826.  Audotiin  1827.  Neumann 
1911 .  Mason  1916) . 

^The  following  North  African  records  require  checking  for 
accuracy  of  identification;  LIBYA;  • Tonelli-Rondelli  (1926b). 
Franchini  (1927,1929A,E).  TUNISIA;  Colas-Belcour  and  Rageau 
(1951).  See  Hoogstraal  (1955B).  ALGERIA;  Neumann  (l897)  from 
a  "nightingale"  and  from  grass.  Some  of  the  H.  leachli  reported 
by  Neumann  (1897)  were  later  (1905)  described'’by  him  as  H.  numi^ 
diana,  which  is  a  synonym  of  H.  erinacei  Pavesi,  1884;7  ” 

WEST  AFRICA;  NIGERIA  (Simpson  1912A,B.  Nuttall  and  War bur¬ 
ton  1915 .  Johnston  1916.  Pearse  1929).  TOGO  (Neumann  1901,1911). 
GOLD  COAST  (Simpson  1914.  Nuttall  and  Warbvu'ton  1915.  Beal  1920). 
FRENCH  WEST  AFRICA  (Rousselot  1951,1953B.  Villiers  1955).  PORTU¬ 
GESE  GUINEA  (Tendeiro  1948, 1951A,D,1952A,B,C,D,F, 1953, 1954).  SIERRA 
LEONE  (Simpson  1913.  Nuttall  and  Warbvirton  1915.  Entomological 
Reports  1916).  GAMBIA  (Simpson  1911.  Nuttall  and  Warburton  1915). 

CENTRAL  AFRICA;  CAMEROONS  (Neumann  1901,1911.  Ziemann  1912A. 
Nuttall  and  Warburton  1915.  Rageau  1951,1953A,B.  Rousselot  1951, 
1953B.  Dezest  1953).  FRENCH  EQUATORIAL  AFRICA  (Nuttall  and  War¬ 
burton  1915.  Fiasson  1943B.  Rousselot  1951,1953B.  Giroud  1951. 
Giroud  and  LeGac  1952).  LIBERIA  (Bequaert  1930A). 

BELGIAN  CONGO  and  RUANDA-URUNDI  (Newstead,  Dutton,  and  Todd 
1907.  Massey  1908.  Neumann  1911.  Nuttall  and  Warburton  1915, 

1916.  Seydel  1925.  Schwetz  1927A,B,C.  Bequaert  1930A,B,1931. 
Tonelli-Rondelli  1932E.  Wanson,  Richard,  and  Toubac  1947.  Fain 
1949.  Giroud  and  Jadin  1950,1955. ,  Gixoud  1951.  Jadin  and 
Giroud  1951.  Jadin  1951B.  Schoenaers  1951A,B.  Rousselot  1931, 
1953B.  Theiler  and  Robinson  1954.  Santos  Dias  1954D.  Van 
Vaerenbergh  1954). 

EAST  AFRICA;  SUDAN  (Balfour  1911F.  King  1911,1926.  Nuttall 
and  Warbiurton  1915.  Hoogstraal  1954B). 

ETHIOPIA  (Neumann  19023,1922.  Nuttall  and  Warburton  1915. 
Tonelli-Rondelli  1930A.  Stella  1938A,1939A,1940.  Charters  1948. 
D*Ignazio  and  Mira  1949).  ERIIEEA  (Nuttall  and  Warburton  1915. 
Tonelli-Rondelli  1930A.  Stella  1938A,1939A,1940).  ITALIAN  SOMALI¬ 
LAND  (Paoli  1916.  Franchini  1929C.  Tonelli-Rondelli  1935.  Niro 
1935.  Stella  1940).  FRENCH  SCMALILAND  (Stella  1940). 
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KENYA  (Neave  1912.  Nuttall  and  Warburton  1915.  Neumann  1922. 
Anderson  1924A,B.  Lewis  1931^>B,C,1932B,1934,1939A.  Roberts  and 
Tonking  1933.  Kauntze  1934.  Roberts  1935.  Loveridge  193^.  Dick 
and  Lewis  1947.  Weber  1948.  Heisch  1950B.  Binns  1951^1952.  Wiley 
1953.  Weyer  1955).  UGANDA  (Neave  1912.  Nuttall  and  Warburton 
1915.  Neumann  1922.  Bequaert  1930B.  Loveridge  1936.  Cannichael 
1942.  As  H.  leachii  humerosoides:  Theiler  1943B.  Wilson  1950C). 
TANGANYIKA” (Nevtmann  190X,1910B.  Neave  -1912.  Nuttall  and  Warbur¬ 
ton  1915.  Morstatt  1913.  Loveridge  1923A..  Bequaert  193 QA.  Allen 
and  Loveridge  1933). 

SOUTHERN  AFRICA;  ANGOLA  (Neumann  1901.  Gamble  1914.  Nuttall 
and  Warburton  19l5.  Sousa  Dias  1950.  Santos  Dias  1950C.  Theiler 
and  Robinson  1954).  MOZAMBIftUE  (Howard  1908.  Nuttall  and  Warbur¬ 
ton  1915.  De  Meillon  1942.  As  H.  leachii  humerosoides;  Theiler 
1943B.  Santos  Dias  1952H,1953A,1,C ,i^54li,l^^^A.  theiler  and 
Robinson  1953A). 

NORTHERN  RHODESIA  (Neave  1912.  Nuttall  and  Warburton  1915. 
Morris  1933,1934,1935,1936,1937,1938,1939,1940.  As  H.  leachii 
humerosoides;  Le  Roux  1947.  Theiler  and  Robinson  l'954) .  SbtJTHillN 
M6Dfi5IA,  (}(och  1903.  Edmonds  and  Bevan  1914.  Nuttall  and  Warbtir- 
ton  1915.  Jack  1921,1928,1937,1942).  NYASALAND  (Old  1909.  Neave 
1912.  Nuttall  and  Warburton  1915.  De  Meza  1918.  Wilson  1950B). 

BASUTOLAND  (Scarce;  Theiler  and  Robinson  195 3A).  SHETLAND 
(Theiler  and  Robinson  1953A).  SOUTHWEST  AIRICA  (Tromsdorff  1914. 
Sigwart  1915.  Absent  in  Southwest  Africa;  Theiler  and  Robinson 
1953A).  UNION  OF  SOUTH  APHICA  (Neiimann  1897,1911.  Lounsbury 
1901,1902A,1904A.  Howard  1908,1909A.  Galli-Valerio  I909.  Spei- 
ser  1909.  Donitz  1910B.  Moore  1912.  Van  Saceghem  1914.  Nuttall 
and  Warburton  1915.  Bedford  1920, 1926,1927, 1931B,1932B, 1936.  A. 
Theiler  1921.  Cowdry  1925C,1926A,1927.  Curson  1928.  Cooley  1929, 
1934.  Bedford  and  Graf  1934,1939.  Pijper  and  Crocker  1938. 

J.H.S.  Gear  1938.  Brumpt  1938D.  J.  Gear  1939,1954.  Gear  and 
Douthwaite  1938.  Mason  and  Alexander  1939.  Gear  and  De  Meillon 
1939,1941.  De  Meillon  1942.  du  Toit  1942B,1947A.  Theiler  1943B. 
Clvtver  1944.  Neitz  and  Steyn  1947.  Theiler  and  Robinson  1953A). 

OmYING  ISLANDS;  ZANZIBAR  (Neave  1912.  Aders  1917).  Not 
known  from  Madagascan  archipelago  (Hoogstraal  1953B). 
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ARABIA;  YEMEN  (Sanbom  and  Hoogstraal  1953.  Hoogstraal,  ms.) 


HOSTS 

H.  leachii  leachii,  in  the  adxilt  stage  commonly  parasitizes 
domestic  dogs.  Its  local  incidence  on  dogs  varies  from  greater 
to  less  than  that  of  the  kennel  tick,  R.  s.  sanguine los .  Locally, 
R.  simus  simus  is  sometimes  also  a  coiranan”parasite  of  dogs.  On 
wild  animals,  H.  1.  leachii  is  frequently  numerous  on  the  Canidae 
(foxes,  hvinting  diogs,  and  jackals).  It  is,  in  comparison  with 
the  subspecies  muhsami,  rare  on  the  various  families  of  smaller 
carnivores  STOch  as  the  viverrids,  which  are  tropical  Africa's 
most  common  carnivores.  On  larger  Felidae,  lions,  leopards, 
cheetahs  and  the  like,  the  subspecies  leachii  may  occur  in  either 
larger  and  smaller  numbers  than  miAsana  but  present  data  do  not 
suggest  that  the  large  cats  are  hosts  of  preference.  Records 
of  H.  1.  leachii  from  smaller  cats  and  from  domestic  cats  are 
rare  indeed . 

Domestic  animals,  other  than  dogs,  are  parasitized  only 
exceptionally.  Under  a  very  few  local  conditions  cattle  may 
be  attacked.  Possibly  tribal  customs,  in  which  man,  cattle, 
and  dogs  sleep  in  the  same  hut  or  compound,  account  for  these 
instances. 

Larvae  and  nymphs  losually  parasitize  common  field  rodents, 
especially  Arvicanthis  and  Mastomys,  in  their  nests.  They  are 
said  also  to  feed  on  domestic  dogs  (see  BIOLOGY  below).  Rarely 
one  finds  a  few  nymphs,  along  with  considerably  larger  numbers 
of  adults,  on  wild  canines.  This  would  indicate  that,  under  the 
influence  of  some  yet  unknown  factors,  nymphs  have  left  rodent 
bvirrows  to  feed  elsewhere,  or  that  an  apparently  small  propor¬ 
tion  of  the  nymphal  population  does  not  feed  on  rodents. 

Inasmuch  as  it  is  impossible  to  distingtiish  which  of  the 
two  subspecies  of  H.  leachii  most  authors  are  referring  to,  the 
only  data  that  may"" be  used  in  this  section  are  from  the  present 
observations  and  those  of  the  very  few  recent  students  who  have 
differentiated  their  material.  A  more  exact  study  of  available 
data  will  be  presented  in  a  subsequent  report. 
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BIOLOGY 


Life  Cycle 

Nutt  all  *3  (1913b)  and  Nuttall  and  Warburton's  (1915)  summary'- 
of  Nuttall *3  and  of  Loun3bury*s  (1901,1902A.,1904A)  ob3ervations 
on  rearing  H.  leachii  (most  likely  H.  1.  leachii)  are  essentially 
as  follows:""  This  tick  requires  three  hosts  upon  which  to  feed 
dxiring  its  larval,  nymphal,  and  adult  stages.  About  a  week  after 
molting  each  stage  readily  attaches  to  the  host,  which  under 
experimental  conditions  may  be  a  number  of  different  animals, 
jackal,  dog,  ferret,  hedgehog,  goat,  or  rabbit.*  It  appears  to 
be  immaterial  upon  which  of  these  hosts  the  ticks  feed.  Larvae 
and  nymphs  feed  for  three  to  seven  days  (two  to  three  days: 
Lounsbury),  occasionally  longer.  Females  attach  for  eight  to 
sixteen  days.  Males  may  remain  upon  the  host  for  many  weeks. 

Air  temperature ,  within  the  limits  observed  (9°C  .  to  23°C . ) , 
appears  to  exert  little  or  no  influence  upon  the  time  ticks  re¬ 
main  upon  the  host,  "the  warmth  from  the  animal  being  doubtless 
sufficient  to  keep  the  ticks  active" . 

The  time  required  for  metamorphosis  is  influenced  by  temper- 
at:ire.  Larvae  hatch  after  26  to  37  days  at  20°C.  or  after  58  to 
eighty  days  at  12°C .  to  13°C .  Nymphs  emerge ,  as  a  rule ,  after 
thirty  to  forty  days.  Adults  emerge  eifter  fifteen  or  sixteen 
days  at  24°C .  to  26°C . ,  but  require  up  to  seventy  days  at  14°C . 

The  unfed  tick  survives  for  long  periods  vinder  favorable 
conditions .  In  small  corked  bottles  maintained  at  about  12^ , , 
larvae  are  still  active  after  169  days,  nymphs  after  52  days, 
and  adults  after  about  210  days. 

Males  and  females  placed  simultaneously  upon  the  host  scatter 
but  in  two  or  three  days  both  sexes  are  fo\md  attached  in  close 
proximity  to  each  other.  Copulation  occurs  upon  the  host  (HH 
observation).  Lounsbury  saw  marked  males  detach  and  reattach 
close  to  females.  A  male  may  mate  with  more  than  one  female. 

After  a  replete  female  abandons  the  host,  the  interval  before 
egglaying  commences  is  markedly  influenced  by  temperature.  Fe¬ 
males  held  at  23°C.  begin  oviposition  after  three  to  five  days; 
at  16°C.  to  21°C.  after  foxorteen  to  eighteen  days;  at  lower  tern- 
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peratxires  after  24  to  60  days.  Whereas  an  occasional  female  dies 
as  soon  as  oviposition  is  completed,  others  may  survive  for  a  few 
days  or,  exceptionally,  for  a  month.  One  tick  deposits  from  2400 
to  4300  eggs. 

In  natiire,  the  yellow  dog-tick  doubtless  may  prodvice  two 
generations  a  year.  Lounsbviry  reared  three  generations  a  year 
in  an  incubator.  Taking  average  figures  for  ticks  raised  under 
favorable  conditions,  the  cycle  may  be  completed  in  123  days, 
as  follows: 


PERIOD 

DAYS 

Preovi position 

4 

(23°C . ) 

Oviposition  to  hatching 

30 

(20°C . ) 

Larval  prefeeding  period 

7 

Larva  feeds 

5 

Premolting  period 

31 

(17°C . ) 

Nymphal  prefeeding  period 

7 

Nymph  feeds 

5 

(24°C . ) 

Premolting  period 

15 

Adult  prefeeding  period 

7 

Adult  (female)  feeds 

12 

123 

Ecology 

The  distribution  of  H.  1.  leachii  has  been  determined  for 
South  Africa  by  Theiler  and  Robinson  (,1953A) .  The  most  important 
factor  in  limiting  this  tick’s  spread  there  is  increasing  aridity. 
Twenty  inches  of  annual  rainfall.  Irrespective  of  vegetation  type, 
appears  to  be  the  critical  level  there. 

However,  in  northern  Sudan,  where  rainfall  is  absent  or 
considerably  less  than  ten  inches  annually,  H.  1.  leachii  is 
still  fairly  common  on  foxes. 

In  the  Nile  Valley  of  Egypt,  where  rainfall  is  nil  to  ex¬ 
ceedingly  low,  the  tick  thrives.  But,  it  shovild  be  stressed,  the 
microhabitats  of  its  larval  and  nymphal  host,  the  grass  rat,  Arvi- 
canthis  n.  niloticus,  are  more  humid  than  elsewhere,  situated  as 
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they  are  beside  irrigated,  cultivated  fields  or  in  dykes.  We  have 
never  found  these  ticks  in  b\arrows  in  the  desert,  even  on  the 
Mediterranean  littoral  where  bvirrows  are  frequently  patently  damp. 
Foxes  that  pick  up  newly-molted  adult  ticks,  probably  from  vegeta¬ 
tion  near  grassrat  burrows  when  they  forage  in  cultivated  areas 
at  night,  retreat  to  very  dry  desert  caves  and  dens  to  rest  by 
day.  In  these  situations,  evaporation  from  the  host  skin  may  be 
the  factor  that  allows  the  parasite’s  s\irvival. 

A  comparative  study  of  the  siorvival  of  Northeast  African  and 
South  African  populations  under  local  conditions  of  humidity  and 
temperature  shovild  be  of  considerable  interest. 

Theiler  and  Robinson  (1953A)  have  also  found  that  H.  1.  leachii 
does  not  occur  in  those  parts  of  South  Africa  with  over” si^y  days 
of  heavy  frost  per  annum.  It  is  generally  absent  from  the  arid 
Karroo  except  where  grasses  are  present.  Altitude  does  not  effect 
the  distribution  of  the  yellow  dog-tick  within  the  limits  of  crit¬ 
ical  frost  days  noted  above.  Variability  of  incidence  in  various 
zones  of  South  Africa  is  also  discussed. 

According  to  Lewis  (1939A),  H.  leachii  (probably  including 
both  subspecies  -  HH)  occurs  in  all  districts  and  altitudes  of 
Kenya  but  seems  to  prefer  the  shelter  of  dense  shrub  and  grassy 
woodlands.  In  some  areas  it  is  more  common  on  dogs  than  is  R.  s. 
sanguineus .  ”  ” 

Theiler  and  Robinson  (loc.  cit. )  state  that  the  immature  stages 
of  H.  1.  leachii  may  feed  on  dogs.  Our  experience  in  East  Africa, 
Egypt ,”and  Arabia  indicates  that  nymphs  are  very  rarely  found  on 
roaming  wild  carnivores  siich  as  mongooses,  civets,  and  jackals, 
but  that  larvae  and  nymphs  frequent  rodent  btirrows.  Onderstepoort 
records  (Theiler,  correspondence)  show  one  hxxndred  collections  of 
nymphs  from  murid  rodents,  one  from  cattle,  one  from  shrews,  one 
from  Felidae,  one  from  hares,  eight  from  elephant  shrews,  three 
from  mustelids,  five  from  springhaas,  foxrr  from  squirrels,  three 
from  mongooses,  and  one  from  civet.  It  is  obvious  that  many  factors 
governing  the  life  cycle  and  possible  variability  in  host  preference 
of  immat\are  stages  remain  to  be  detennined  from  field  studies. 

Roberts  (1935)  found  larvae  and  nymphs  in  the  Nairobi  area 
common  on  various  field  rodents  and  in  their  nests.  These  are 
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the  same  as  those  listed  for  R.  simus  (page  743).  The  writer *s 
experience  in  other  parts  of  Kenya  in  general  confirms  Roberts* 
findings.  However,  Roberts  observed  that  nests  of  Mastomys  (s  Mus) 
co\3cha  near  the  surface  of  the  ground  rather  than  deeper  nests  are 
prei'erred  by  H.  leachii ,  but  I  do  have  numerous  records  from  deep¬ 
er  nests  of  ^assrats.  This  factor  also  requires  further  stxidy 
(See  R.  s.  simus,  page  746).  It  is  of  some  interest  to  note  that 
all  specimens  that  have  been  reared  in  our  laboratories  from  nymphs 
from  rodent  nests  in  Kenya,  the  Sudan,  and  Egypt  have  been  sub¬ 
species  leachii. 

The  chalcid  wasp  parasite  Hunterellus  hookeri  has  been  bred 
from  nymphs  in  South  Africa  (Cooley  1^^,1934).  ‘This  subject  is 
fiirther  discussed  under  R.  s,  sanguineus  (page  710). 


DISEASE  RELATia^S 

MAN:  Boutonneuse  fever  (Rickettsia  conorii ) . 

Experimental  evidence  indicates  efficiency  as  a  vector  of 
Rocky  Mountain  spotted  fever  (Rickettsia  rickettsii). 

MAN  AND  ANIMALS:  (1  fever  (Coxiella  burnetii). 

DOMESTIC  DOGS:  Canine  babesiosis  (Babesia  canis). 

7DCMESTIC  CATS:  Feline  babesiosis  (Nuttallia  felis). 

? JACKALS:  Canine  babesiosis  (B.  canis) . 


REMARKS 

A  gynandromorph  of  H.  leachii  (probably  subspecies  leachii) 
has  been  described  and  illustrated  by  Santos  Dias  (1953C ) .  The 
misshapen  specimen  of  H.  leachii  described  and  illustrated  by 
Nuttall  (1914A),  and  widely  quoted  by  subsequent  authors,  refers 
to  the  Asiatic  subspecies  indica  Warburton,  1910.  Very  slightly 
misshapen  specimens,  due  to  injury,  of  both  African  subspecies 
have  been  described  and  illustrated  by  Santos  Dias  (1955A).  The 
measurements  and  increase  in  relative  size  from  stage  to  stage 
have  been  studied  by  Campana-Rouget  (1954),  apparently  from  data 
in  Nuttall ‘s  Monograph. 
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It  shoiald  be  noted  that  some  gradation  appears  between  the 
two  African  subspecies  of  H.  leachii  and  that  a  few  specimens  do 
not  conform  strictly  to  thie  criteria  for  one  or  the  other  form. 

The  third  subspecies,  indie  a  Warbxirt'on,  1910  of  southern  Asia, 
is  more  like  the  subspecies  muhsami  than  like  the  subspecies 
leachii,  and  is  distinguishable  from  both  by  minor  but  apparently 
constant  and  valid  characters. 

Dr.  G.  Theiler  and  the  writer  for  several  years  have  been 
collaborating  on  a  morphological  study  of  considerable  series  of 
this  species  from  a  variety  of  hosts  and  localities.  The  resvilts, 
with  complete  data,  will  be  presented  in  a  separate  report.  The 
variety  humerosoides,  common  on  canines,  informally  proposed  b^' 
Theiler  i^or  the  large,  narrow,  elongate  form  with  extreme 

ventral  projection  of  spurs,  appears  from  this  study  to  be  an 
extreme  body  form  of  the  somewhat  variable  H.  1.  leachii  and  not 
a  separate  morphological  or  biological  subspecTes.  "In  numerous 
long  series  of  specimens  from  single  hosts,  gradations  from  this 
to  less  extremely  narrow  and  elongate  forms  occur.  There  are, 
however,  suggestions  that  the  extreme  form  is  a  reflection  of 
particular  host  factors,  and  application  of  some  of  the  more  com¬ 
plex  aspects  of  newer  taxonomic  concepts  may  eventually  justify 
the  name  humerosoides. 


IDEOTIFICATION 

Males.  This  long,  narrow  tick  has  tarsi  II  to  IV  gradually 
tapering;  pvinctations  numerous,  mostly  smsill,  and  discrete;  palpi 
obtusely  angled  and  widely  triangular,  widest  at  level  of  basal 
third,  with  lateral  margin  straight  or  very  slightly  convex  but 
almost  never  concave;  basally  both  dorsally  and  ventrally  forming 
a  conspicuous  and  usually  strong  spxu:  just  laterad  of  the  point 
of  insertion;  palpal  segment  3  with  a  retrograde  spur  that  is 
long  and  tapering;  basis  capitvili  with  lateral  margins  varying 
from  almost  parallel  to  somewhat  divergent  anteriorly  and  with 
cornua  that  are  usually  large  and  pointed;  coxae  always  with  a 
distinct  basal  spur  overlapping  the  basal  margin  and  with  a 
number  of  long,  conspictxous  hairs.  This  combination  of  characters 
must  be  considered  in  separating  males  from  those  of  other  species 
and  from  the  subspecies  muhsami. 
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The  scutum  varies  from  about  2,3  mm.  to  3.8  mm.  long  and  from 
1.2  mm.  to  1.9  mm.  widej  average  specimens  are  about  2.6  mm.  long 
by  1.3  mm.  wide.  This  length-width  ratio  is  important  in  comparing 
this  subspecies  with  muhsami,  though  a  few  intergrade  specimens, 
with  respect  to  this  feature,  do  occtir.  The  punctations,  always 
ntunerous  and  mostly  comparatively  small,  are  usually  discrete; 
they  cover  the  entire  dorsum  including  lateral  areas  and  festoons 
but  frequently  are  reduced  in  the  narrow,  elongate  area  correspond¬ 
ing  to  the  posterior  median  groove  of  rhipicephalids.  The  long, 
narrow  lateral  groove  encloses  the  first  one  or  two  pairs  of  fes¬ 
toons;  the  closely  approximated,  arched  cervical  grooves  usually 
extend  to  the  anterior  level  of  the  lateral  grooves.  The  scutal 
surface  is  more  or  less  arched. 

The  palpi  are  notable  for  their  wide,  obtusely  angled  form. 

The  lateral  margin,  either  straight  or  very  slightly  convex  in 
outline,  distinguishes  this  subspecies  from  muhsami,  but,  rarely, 
a  similar  form  occurs  on  ticks  with  the  shori,  broad  scutal  type 
of  muhsami.  The  recurved  basal  margin  is  typically  broken  both 
dorsally  and  ventrally  by  a  strong  spur  j\ist  laterad  of  the  point 
of  insertion;  while  this  spur  is  usually  accentuated  in  large, 
narrow,  elongate  specimens  it  is  surprisingly  reduced  in  some  in¬ 
dividuals  of  this  type.  The  ventral  retrograde  spur  of  palpal 
segment  3  notably  is  consistently  strong,  overlapping  the  base 
of  segment  3,  and  narrow  and  tapering.  Segment  3  is  about  half 
as  long  as  segment  2.  The  basis  capituli,  typically,  is  elongate 
with  strong,  tapered  cornvia  and  with  lateral  margins  slightly 
divergent  anteriorly,  but  the  length-width  ratio  and  size  and 
shape  of  the  cornua  is  surprisingly  variable,  even  in  specimens 
in  which  the  general  appearance  would  otherwise  lead  one  to  expect 
that  these  featiores  would  be  typical,  and  the  degree  of  divergence 
of  the  lateral  margins  is  also  somewhat  variable.  The  hypostome 
has  4/4  or  5/5  dentition. 

The  coxae  are  notable  for  the  basal  spin:  that  overlaps  the 
basal  margin  and  for  the  presence  of  twelve  to  twenty  long  hairs 
on  each  (hairs  may  be  broken  or  rubbed  off  in  old  or  carelessly 
collected  or  preserved  material).  The  size  and  position  of  these 
spurs  always  approximate  those  illustrated  herein  and  are  important 
in  distinguishing  this  species  from  some  others.  In  newly  molted 
or  fresh  specimens,  the  numerous  long  hairs  are  a  very  character¬ 
istic  featture  of  this  species.  The  elongate  tarsi  taper  gradually 
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apically  and  bear  a  small  pad  and  claw;  the  claw  curves  distad  of 
the  apex  of  the  pad. 

Females.  This  sex  closely  recalls  the  male  and  while  it  is 
equally  as  variable  it  appears  to  be  less  frequently  confusing 
with  the  subspecies  muhsami. 

The  elongate  scutum^  from  one  fourth  to  one  third  longer  than 
wide,  posteriorly  tapers  gradually  to  a  more  or  less  narrow  point. 
Scutal  punctations  are  much  like  those  of  the  male,  and  while  they 
are  frequently  somewhat  lairger  and  less  numerous  than  those  of  the 
male  they  are  distinguishable  from  the  consistently  large  and 
sparse  punctations  of  muhsami.  The  cervical  grooves  gradually 
converge  to  the  scutal  midlength  and  thence  diverge  towards  the 
posterolateral  margins  but  do  not  reach  these  margins. 

The  palpal  outline  is  like  that  of  the  male  except  that  it  is 
mare  elongate,  the  length  of  segment  3  more  nearly  equalling  that 
of  segment  2  than  it  does  in  the  male;  and  the  basal  spur  ventrally 
is  absent  or  extremely  reduced  in  the  form  of  a  bluntly  roimded 
projection.  The  lateral  margin,  which  as  in  the  male  is  typically 
straight  or  slightly  convex,  is  actually  more  readily  and  definite¬ 
ly  usable  as  a  diagnostic  character  because  of  its  greater  length; 
while  this  margin  is  very  slightly  concave  in  some  specimens  these 
are  unusual.  The  basis  capit\xli  is  definitely  wider  and  shorter 
than  that  of  the  male  and  bears  shorter  cornua. 

Coxal  and  tarsal  characters  are  like  those  of  the  male;  in 
spite  of  some  variation  they  are  not  likely  to  be  confused  with 
lODst  specimens  of  the  related  subspecies.  /”ln  considering  the 
female  coxal  spur  as  minute  and  the  tarsus  as  "stout",  Nuttall  and 
Warburton  (1915)  must  have  been  referring  to  specimens  of  muhsami  .7 

The  body  form  of  unengorged  females  is  typically  elongate  and 
comparatively  narrow,  as  in  males,  though  the  overall  size  is  some¬ 
what  larger.  Engorged  females  may  become  so  large  in  the  latter 
hoiu’s  of  feeding  that  superficially  they  resemble  typical  boophilid 
females. 

The  larvae  and  nymph  of  this  species,  but  not  definitely  refer¬ 
able  to  this  subspecies,  have  been  described  by  Nuttall  and  Warbvir- 
ton  (1915). 
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Figures  150  and  151,  d*,  dorsal  and  ventral  views 
Figures  152  and  153,  $,  dorsal  and  ventral  views 

HAEM^HYSALIS  L^HII  MUHSAMI 
Stdan  Specimens  from  Whiteutailed  Mongoose 

PLATE  XLV 
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HAEMAPHYSALIS  LEACHII  MUHSAMI  Santos  Dias,  1954(E) 


(=  H.  LEACHII  INDICA  (in  Africa)  or 
H.  LEACHII  near  INDICA  of  authors). 

(Figures  150  to  153) 

THE  YELLOW  aiALL-CARNIVCRE  TICK 
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DISTRIBUTION  IN  THE  SUDAN 


Bahr  El  Ghazal;  125&,  black-legged  mongoose,  Galual-Nyang 

Forest,  2'f7!ay  1953,  E.  T.  M.  Reid  legit.  Id,  same  host  and  collec¬ 
tor,  Yirol,  22  January  1954.  5c5d,  Aielerix  iimmeri  oweni,  Gal\iaL- 

Nyang  Forest,  24  February,  1953,  H.  tfoogstraal  legit.  1:^,  1$, 
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Atelerix  pruneri  oveni,  Majan  Yom,  2  May  1953,  E.  T.  M.  Reid  legit, 
laS?*,  **  small  rodent  burrowing  in  termite  mound" ,  Waynjok, 

N.  W.  Gogrial,  April,  1953,  W.  Dees  legit,  lo,  tiang,  Damaliscvis 
korrigum  tiang,  GaluaL-Nyang  Forest,  April,  1953,  E.  T.  M.  fteid 
legltT  ScSg*,  leopard ,  36  miles  south  of  Yirol,  18  January,  1953, 

E,  T,  M,  Reid  lerit.  I5,  domestic  cat,  GaluaJUNyang  Forest, 

March  1953,  and  4$$,  same  host,  Wau,  October,  1953,  both  SVS, 

Blxie  Nile;  50^*,  3$0,  "mongoose".  Wad  Medani,  29  November 
1950,  t).  J.  Lewis  legit  |sGC), 

Khartoum;  U5&,  "fox",  Khartoum,  9  January  1918,  R.  Cottam 
legit  (SGCj, 


DISTRIBUTION 

The  subspecies  muhsami  occurs  in  all  areas  of  the  Ethiopian 
Faunal  Region,  including  ihe  movmtains  of  the  Yemen  in  south¬ 
western  Arabia,  We  have  not  seen  it  in  Egypt.  The  data  will 
be  published  subsequently  in  a  series  of  reports  on  Africa  haerna- 
physalids. 


HOSTS 

The  subspecies  muhsami  is  especially  common  on  small  carni^ 
vores  such  as  mongooses,  genets,  civets,  and  wild  cats.  It  seldom 
attacks  wild  or  domestic  canines  or  wild  antelopes.  Usually  smal¬ 
ler  numbers  are  found  on  mole  rats,  shrews,  hedgehogs  and  hares j  * 
the  possibility  that  certain  of  these  may  represent  separate  forms 
is  being  studied.  Full  data  will  be  presented  in  the  report  men¬ 
tioned  under  DISTRIBUTION  above. 


BIOLOGY 

This  subject  requires  sttady,  especially  in  relation  to  that 
of  the  subspecies  leachii. 


DISEASE  RELATIONS 


Unstudied 
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REMARKS 


As  already  indicated,  Theiler  and  the  writer  have  been  stvidying 
variation  in  this  species  for  some  years  and  the  final  report  is 
nearing  completion.  Recent  material  sent  by  Santos  Dias  to  Theiler 
for  identification,  and  returned  with  the  note  that  this  was  typical 
of  what  we  were  provisionally  referring  to  as  "H.  near  indica" 
pending  completion  of  our  stxidies,  was  utilized” as  the  type  series 
for  the  "species'*  muhsami.  These  specimens  and  their  description 
and  illustration  correspond  with  what  we  have  been  considering  as 
the  "H.  leachii  near  indica"  of  Theiler  (1943B).  Subsequent  Theiler- 
Santo's  Dias  correspondence,  however,  indicates  that  the  latter  worker 
considers  muhsami  as  a  separate  species,  separate  and  distinct  from 
"near  indica".  Recently  (November  1955)  Dr.  J.  Bequaert  has  kindly 
sent  me  his  paratype  specimens  of  "H.  muhsami"  and  study  of  these 
confirms  the  already  mentioned  Theiler  viewpoint. 

Santos  Dias  (1954C)  reports  a  nymph  of  "H.  muhsami"  from  a 
tchagra  shrike  in  Mozambique.  The  likelihood”that  this  is  actual¬ 
ly  a  specimen  of  H.  hoodi  hoodi  should  be  considered. 


IDENTIFICATION 

H.  leachii  muhsami  in  some  instances  intergrades  with  H.  1. 
leacHii  and  these  specimens  may  be  difficult  or  impossible  To 
separate  to  subspecies.  Criteria  for  separating  this  species 
from  others  are  established  in  the  key  and  under  IDEJfriFICATION 
of  H.  leachii  and  in  the  latter  section  the  characters  differen- 
tiaTing  the  two  subspecies  are  also  noted.  Results  of  a  long¬ 
term  study  of  this  subject  will  be  presented  subsequently.  Here, 
only  a  brief  resume  of  the  characters  separating  H.  leachii 
muhsami  from  the  nominal  subspecies  is  provided.  ” 

Males.  These  ticks  are  smaller  and  their  scuta!  outline  is 
wider  ikan  that  of  the  subspecies  leachii.  Scutal  punctations 
are  only  moderate  in  number  and  are  generally  fairly  large  and 
shallow.  In  outline,  the  palpal  outlines  of  the  two  are  quite 
similar  except  that  the  lateral  margin  of  muhsami  is  slightly 
concave  though  in  exceptional  specimens  it  may  be  straight  and 
even  more  imcoraraonly  it  may  be  very  slightly  convex.  The  ventral 
retrograde  spur  of  palpal  segment  3  notably  is  like  that  of  leachii. 
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but  in  muhsami  the  basal  spurs  may  be  more  reduced.  The  basis 
capituli  is  short  and  wide,  with  lateral  margins  widely  diverging 
anteriorly,  and  the  cornua  are  ustxally  smaller  and  weaker  than 
those  of  leachii.  The  coxal  spurs  are  comparable  with  those  of 
leachii,  an  ingxjrtant  criterion  for  separating  this  subspecies 
from  some  other  equally  small,  not  otherwise  greatly  differing 
species  in  Africa. 

The  scutal  size  varies  from  1.3  mm.  to  2.2  mm.  long  and  from 
0.8  mm.  to  1.2  mm.  wide.  A  majority  of  specimens  fall  within  the 
lower  size  range  and  are  easily  recognizable.  The  few  larger 
specimens  may  be  typical  or  they  may  approach  the  form  of  the 
subspecies  leachii  in  shape  of  palpal  lateral  margin  or  in 
development  of  palpsa.  spurs.  The  smaller  and  more  compact  size 
and  shape  of  muhsami  is  almost  always  reflected  in  stouter  and 
more  abruptly  tapering  tarsi. 

Females.  Like  males,  this  sex  is  smaller,  rounder,  and  more 
compact  than  females  of  leachii.  The  scutal  length  is  about  eqtial 
to  or  only  very  slightly  greater  than  the  width;  the  posterior 
margin  is  more  broadly  rounded;  the  punctations  are  rather  large 
and  moderate  in  numbers;  and  the  cervical  grooves  are  more  con¬ 
cave  and  more  distant  from  each  other.  The  palpal  outline  usual¬ 
ly  has  the  lateral  margin  definitely  concave;  the  ventral  basal 
spur  is  absent  but  the  dorsal  basal  spur  is  quite  variable;  the 
ventral  retrograde  spxir  of  segment  3  is  like  that  of  the  mile 
and  of  the  subspecies  leachii.  The  basis  capituli  in  all  aV^ail- 
able  sjjecimens  is  definitely  short  and  wide  with  lateral  margins 
distinctly  diverging  anteriorly  and  the  cornua  are  usually  broad¬ 
ly  tapered  and  short.  Coxal  spurs  correspond  to  those  of  the 
mkle.  Tarsi  tend  to  be  shorter,  stouter,  and  more  abruptly 
tapered  than  those  of  female  leachii. 
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Figures  154  and  155,  o’,  dorsal  and  ventral  views 
Figures  156  and  157,  $,  dorsal  and  ventral  views 


HAEMAFHYSALIS  PABI^IATA 
Rio  I'iuni  specimens 
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HAMAPHYSALIS  PARMATA  Neumann,  1905 . 


(Figures  154  to  157) 

THE  WEST  ATOICAN  ANTELOPE  HAEMAPKfSALID 


L  N  $  cf  EQUATORIA  PROVINCE  RECOEIDS 


1 

1 

2 


Noli  Hills 

Nagichot 

Gilo 


Cephalophus  caerulus  musculoides  Mar  (SGC) 
domestic  cattle  Jul 

domestic  cattle  Dec 


11  16 


BIRD 

Lotti  Forest  Guttera  edouardi  sethsmithi  Apr 


These  localities,  all  in  the  central  area  of  the  east  bank  of 
BqTiatoria  Province,  lie  between  4500  feet  and  6500  feet  elevation. 
H.  paa^ta  has  not  been  found  in  other  Provinces  of  the  Stidan.  The 
TIoll  riills  specimen  is  somewhat  atypical,  see  REMARKS  below. 


DISTRIBUTION 

H.  parmata  is  a  quite  common  Central  and  West  African  tick  that 
range's  in  smallor  numbers  into  the  forested  highlands  of  eastern 
Africa.  It  is  especially  numerous  in  the  Cameroons. 

WEST  AERICA;  GOLD  COAST  (Nuttall  and  Warburton  1915).  FRENCH 
WEST  Aerica  i,Villiers  1955).  SIEKRA  LEONE  (Simpson  1913.  Nuttall 
and  Warburton  1915).  NIGERIA  (Ziemann  1905.  Neumann  1911.  Simpson 
1912b.  Nuttall  and  Warburton  1915). 

CENTRAL  AERICA;  CAMEROONS  (Neumann  1905,1911.  Ziemann  1905, 
1912A"!  jJuttall  and  Warburton  1915.  Rageau  1951,1953A,B.  Hoogstfaal 
1954c).  RIO  MUNI  (Numerous  specimens  in  HH  collection  from  north- 
central  part  of  state;  K.  C.  Brown  legit;  gift  of  Colonel  R.  Traub). 
EREWCH  EQUATORIAL  AERICA  (Fiasson  1943B .  Rousselot  1951>1953B. 
Hoogstraal  1954C).  BELGIAN  CONGO  and  RUANDA-URUNDI  (Nuttall  and 
Warburton  1915,1916.  Beq\iaert  1930A,B,1931.  Schoenaars  1951A,B. 

Van  Vaerenbergh  1954*  Santos  Dias  195^.  See  HOSTS  belowK 
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EAST  AFRICA;  SUDAN  (Hoogstraal  1954B). 


KENYA  (Neave  1912.  Anderson  1924A.  Nemnann  1913.  Nuttall 
and  Warbiirton  1915.  Lewis  1931A,C.  As  H.  calcar  at  a;  Lewis 
1931B.  As  H.  bispinosa;  Lewis  1934.  I^veridge  1936A.  Hoogstraial 
1954c).  UGIJNDA  (Nuttall  and  War  burton  1915.  Mettam  1932.  Theiler 

1945c). 

/“SOUTHERN  ATOICA;  MOZAMBIQUE;  Santos  Dias  (1954F);  not 
typical  specimens  if  description  and  illiostrations  are  correct. 
UNION  OF  SOUTH  AFRICA;  Theiler  (1945C)  states  that  this  species 
actually  has  not  been  foxmd  in  the  Union  of  South  Africa,  and 
(correspondence)  that  Curson’s  (1928)  and  Bedford’s  (1932B)  records 
from  Zululand  are  misidentif ications  .7 

NOTE;  Records  from  Sumatra  (Oalli-Valerio  1909B)  undoubtedly 
are  based  on  erroneous  identification. 


HOSTS 

The  chief  hosts  of  adults  axe  antelopes;  any  domestic  animal 
may  be  attacked.  Immature  stages  parasitize  carnivores  and  ante¬ 
lopes  and  larvae  have  been  recorded  from  forest  birds. 

Adults 

Domestic  animals;  Cattle  (Neumann  1905,1911>  Ziemann  1905# 
1912A,  Nuitail  and  War burton  1915 >1916,  Mettam  1932,  Schoenaers 
1951A,B,  Rageau  1953B,  Hoogstraal  1954B,  Sudan  records  above). 

Sheep  (Nevunann  1905,1911»  Ziemann  1905,  Mettam  1932,  Rageau  1953B). 
Goats  (Neumann  1905,1911,  Ziemann  1905,1912A,  Mettam  1932,  Rageau 
1953B).  Dogs  (Ziemann  1912A,  Mettam  1932.  Rousselot  1951,  Rageau 
1953B).  Pigs  (Rageau  1953B).  (?Domestic)  Pigs  (Neumann  1905,1911, 
Ziemann  1905). 

Antelopes;  Hartebeest  (Nuttall  and  War burton  1915.  Mettam 
1932)T  BusnEuck  (Simpson  1913,  Lewis  1931C,  Nuttall  and  Warburton 
1915,  Bequaert  1931,  Mettam  1932,  Hoogstraal  1954C).  Harnessed 
antelope  (Nuttall  and  Warburton  1915).  Royal  antelope,  black 
duiker,  bay  duiker  (Villiers  1955).  Bushbuck  and  Maxwell’s  diiiker 
(earner 00ns,  J.  Mouchet  legit,  HH  det.).  Impala  and  Harvey’s  dviiker 
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(Hoogstraal  1954C).  Blue  dviiker  ^ettam  1932,  Hoogstraal  1954B, 
Svidan  record  above).  Forest  or  red  duiker  (Mettam  1932).  Dxiiker 
and  "forest  antelopes"  (Rio  Muni  specimens  noted  above).  Okapi 
(Belgian  Congo  specimens,  MCZ,  HH  identified). 

Other  wild  animals;  Water  chevrotain  (Bequaert  1931  and 
Onderstepoort  collection).  Buffeilo  (Nutt all  and  Warbxarton  1915 > 
Mettam  1932).  Bushpig  (apparently  from  Ziemann*s  (1905)  remarks 
for  "pigs";  Nuttall  and  Warbiirton  1915 )• 

Immature  Stages 

All  the  following  records  are  for  nymphs  unless  larvae  are 
also  noted. 

Antelopes;  Harnessed  antelope  (Nuttall  and  Warbiu'ton  1915). 
"Duiker"  (Fiasson  1943B,  Roxisselot  1951).  Ha3rvey*s  duiker  (Hoog¬ 
straal  1954c).  "Forest  antelopes"  (Rio  Muni  specimens  noted 
above).  Nymphs  and  larvae  from  bushbuck  (Theiler  1945C)  and 
from  duiker  (Theiler,  unpublished).  Larvae  from  "duiker"  (Rio 
Mrmi  specimens  noted  above). 

Carnivores;  Genet  and  mongoose  (Hoogstraal  1954C).  Domestic 
dog  (Rio  Mvuii  specimens  noted  above).  Civet,  and  larvae  and 
nymphs  from  genet  (Cameroons,  J,  Mouchet  legit ,  HH  det.). 

Other  mammals;  Black  and  rufovis  elephant  shrew,  Rhinonax 
petersi,  from  Tanganyika  (Theiler,  \anpublished). 

Birds;  Larvae  and  n^phs  from  forest  gtiineafowl  (Hoogstraal 
1954B;  Sudan  record  above). 


BIOLOGY 

Available  data  indicate  that  H.  parmata  inhabits  hxnnid,  for¬ 
ested  regions  of  West  Africa  but  tEat  more  easterly  populations 
find  optimum  conditions  for  survival  chiefly  in  forest  and  uplands. 
Neumann>s  (1913)  and  Lewis*  (1931C)  Kenya  reports  were  from  areas 
between  1000  feet  and  8000  feet  altitude.  In  Ruanda-Urundi,  this 
tick  is  found  up  to  about  56OO  feet  elevation  (Schoenaers  1951B). 
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Sudan  records  and  several  others  in  collections  are  all  from 
altitvides  above  3000  feet.  In  the  Sudan  and  frequently  elsewhere, 
these  hills  aire  more  hiamid  than  the  surrounding  plains. 


DISEASE  RELATIONS 


Unstudied. 


REMARKS 

The  only  other  tick  recorded  from  Africa  that  has  palpal 
characters  more  or  less  similar  to  those  of  H.  parmata  is  H. 
bispinosa  Neumann,  1897,  an  Asiatic  species  That  is  said  to  be 
found  rarely  on  domestic  animals  in  Kenya.  Males  of  H.  bispinosa 
can  be  distingtiished  by  their  more  narrow  and  elongate  scutvun, 
long  lateral  grooves,  and  abrupt  tapering  of  tarsus  IV.  Females 
of  H.  bispinosa  have  a  scutal  outline  that  is  slightly  longer 
than  broad,  converging  cervical  grooves,  and  a  shorter,  wider 
basis  capituli.  In  addition,  the  distal  tapering  of  tarsus  IV 
is  more  abrupt.  Nuttall  and  Warburton  (1915)  recorded  a  few 
specimens  of  H.  bispinosa  from  Kenya,  but  Lewis'  specimens  under 
this  name  are~ actually  H.  parmata  (Hoogstraal  1954C ) . 

With  respect  to  the  tapering  of  tarsus  IV,  the  Noli  Hills 
female  specimen  from  Equatoria  Province  is  like  H.  bispinosa. 

In  all  other  characters,  however,  it  appears  to  Tqueil  H.  parmata 
and  it  is  therefore  assigned  to  the  latter  species,  thoxign  with 
some  hesitation.  Students  of  Haemaphy sails  ticks  believe  that 
such  tarsal  characters  are  constant  within  a  species,  but  because 
of  the  dearth  of  comparative  material  it  is  impossible  to  arrive 
at  a  satisfactory  conclusion  concerning  this  variation. 

The  material  described  by  Santos  Dias  (19541’)  from  Mozambique 
appears  to  differ  somewhat  from  that  known  from  the  rest  of  Africa. 

In  a  formidable  discussion,  Schulze  (1938A,  figure  31C)  has 
illustrated  the  palpi  of  H.  parmata  as  data  for  his  theories  con¬ 
cerning  generic  and  speciTic  indicators  resulting  from  pressure 
of  the  body  within  the  developing  nymph  of  ticks. 
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IDH'ITIFICATION 


Males  are  easily  recognized  by  the  pointed  dorsal  projection 
from  the  basal  margin  of  palpal  segment  3;  peculiarly  shaped  palpi 
short  and  broad  scut-um;  very  short  cervical  grooves;  lateral 
grooves  that  reach  only  midlength  of  scutum;  numerous,  medium 
size,  deep  scutal  punctations;  coxae  with  short  but  distinct 
basal  spurs,  and  tarsus  IV  gradually  tapering.  Palpal  charac¬ 
ters  alone  are  enough  to  quickly  separate  H.  par mat a  from  other 
African  species.  Males  are  very  small;  they  measTire  from  1.3 
mm.  to  1.8  mm.  long  and  from  0.75  mm.  to  1.1  mm.  wide. 

Females  have  the  same  distinctive  palpal  features  as  do 
males.  The  subcircular  scuttam  measures  from  0.64  tnm.  to  0.70 
mm.  long,  and  from  0.75  mm.  to  0.90  mm.  wide;  it  has  broad, 
shallow,  parallel  cervical  grooves  extending  to  its  midlength 
and  medium  size  punctations  that  are  more  shallow  than  those 
of  the  male.  Coxa  I  has  a  rather  wide,  short  posterior  spur 
but  other  coxal  spurs  are  replaced  by  broad  posterior  ridges. 
Female  palpal  characters  are  as  distinctive  as  those  of  the 
male  among  the  African  fauna. 

Theiler  (1945C)  has  redescribed  and  illustrated  both  sexes 
and  the  immature  stages  of  H.  parmata.  Dr.  Theiler  identified 
the  larvae  and  nymphs  from  the  forest  guineafowl  from  the  Sudan, 
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HYALOMMA 


INTRODUCTION 


The  genus  Hyalongna  is  a  complex  of  a  few  species  exhibiting 
an  almost  endless  variety  of  facies.  Its  original  center  of  dis¬ 
persal  was  probably  Iran  or  southern  Russia.  Genetic  instability 
may  in  part  account  for  the  \d.de  morphological  differences  found 
in  many  specimens.  Eiivironmental  vicissitudes  are  undoubtedly 
important  additional  factors  in  mod?.fying  size,  color,  and  over¬ 
all  appearance  in  this  genus.  These  are  tough,  hardy  ticks  that 
survive  under  conditions  in  which  all  other  species  are  uncommon 
or  entirely  absent;  they  may  even  thrive  in  such  environs.  They 
inhabit  coiontry  where  humidity  is  frequently  low,  seasonal  climatic 
conditions  are  extreme,  favorable  niches  for  development  away  from 
the  host  are  rare,  smaller  animals  for  immature- stage  feeding  are 
sparse,  and  larger-size  hosts  are  frequently  poorly  nourished  and 
wander  widely  among  inhospitable  sittiations. 

Owing  to  their  medical  and  economic  importance  and  the  pressing 
need  to  clarify  the  relationships  of  all  presently  recognized  spe¬ 
cies  in  the  genus  Hyalomma,  the  plan  of  this  section  has  been  mod¬ 
ified  to  include  a  key  to  all  species  and  illxistrations  of  non- 
Sudanese  species.  Further  research  will  somewhat  modify  present 
concepts  but  this  compilation  of  information  will  provide  a  firmer 
fovmdation  for  subsequent  revision  than  is  now  available  without 
considerable  background  study.  The  presently  recognized  species 
of  continental  Africa  are,  however,  fairly  well  stabilized  and 
the  disconcerting  prospect  of  further  nomenclatorial  changes  and 
addition  of  new  species  applies  chiefly  to  populations  from  the 
Near  East  to  the  Far  East. 


NOMENCLATORIAL  BACKGROUND 
HISTORY 

It  is  hardly  surprising  that  criteria  for  identification 
of  Hyalomma  species  have  long  been  in  a  chaotic  state.  The  thir- 
teen  species  described  by  Koch  (1844),  when  he  erected  the  genus. 
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in  addition  to  three  previously  described  species,  remained  loostly 
unrecognized  by  subsequent  workers.  The  genus  was  reduced  to  four 
species,  including  a  single  new  one,  and  four  subspecies  by  Neu¬ 
mann  (1911).  H.  aegyptium  was  used  as  a  '"catchall*  name  by  most 
persons  until  The  1920* s.  During  the  early  twentieth  century, 
British  workers  in  Africa,  depending  on  Nuttall  and  Warburton 
at  Cambridge  for  identification  of  their  collections,  developed 
a  group  of  names  that  are  herein  referred  to  those  in  contemporary 
usage  after  having  studied  the  Nuttall  collection  in  British 
Museum  (NattU'al  History). 

Between  1919  and  1950>  Schulze  and  a  few  of  his  students 
and  followers  seized  upon  the  apparently  unlimited  opportunities 
for  providing  dozens  of  species  names  for  variants  in  this  genus. 
Scarcely  a  single  one  of  the  some  eighty  species  and  subspecies 
proposed  by  Schvilze  and  colleagues  has  withstood  the  test  of 
comparison  with  reared  progeny  from  a  single  female  tick.  After 
having  studied  parts  of  Sch'ulze*s  collection,  now  housed  in  Rocky 
Mountain  Laboratory,  one  can  understand,  from  the  small  series 
and  poor  labelling,  how  misconceptions  regarding  species  identity 
developed  among  persons  eager  to  tag  each  variation  with  a  spe¬ 
cies  name.  Schulze  even  went  so  far  as  to  name  the  progeny  of 
a  single  female  as  different  species  (H.  delpyi  Schulze  and 
Gossel,  1936)  (Delpy  1946A) . 


RBCSn'  REVISIONAL  AND  SUPPCRTING  STUDIES 

During  the  last  twenty  years  a  certain  amount  of  cosmos  has 
begun  to  evolve  from  this  nomenclatorial  chaos,  although  it  is 
obvious  that  additional  modifications  in  species  concepts  and 
names  are  yet  to  come.  The  carefTil,  tedious,  and  time-constoming 
pioneer  work  of  Delpy,  who  secured  specimens  from  many  areas 
where  hyalommas  occ\ar  and  reared  the  progeny  from  single  fe¬ 
males,  enabled  him  to  determine  the  range  of  variation  within 
a  single  species  and  to  show  that  characters  proposed  for  many 
so-called  species  were  due  merely  to  multiformity  of  appearance 
within  a  few  species.  In  a  few  instances,  however,  Delpy  in¬ 
cluded  species  that  we  now  know  to  be  distinct  genetic  entities 
worthy  of  species  rank. 
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Shortly  afterwards,  Adler  and  FeldmaiuMuhsam  commenced  rear¬ 
ing  Palestinian  species  in  the  same  manner  as  Delpy,  They  corro¬ 
borated  Delpy’s  species  definitions  but  not  his  species  names. 

In  their  1948  paper  these  authors  provided  a  potash  clearing 
method  for  females  by  which  they  established  constant  species 
characters  for  the  unmated  female  genital  aperture.  Delpy 
expanded  this  finding  to  mated  females,  thus  making  it  of  greater 
value  for  identification  of  field-collected  material.  Neverthe¬ 
less,  some  questionable  specimens  inevitably  crop  up  in  routine 
collections. 

Unfortunately,  as  stated  above,  Delpy  and  Adler  and  Feldman- 
Muhsam  arrived  at  different  conclvisions  regarding  which  name  from 
the  scores  available  should  be  applied  to  individual  species.  Re¬ 
cently  FeldmaiuMuhsam  (1954) »  after  study  of  Koch^s  (1844)  type 
specimens  for  several  species  in  the  genus,  has  corroborated  some 
of  Deify* s  earlier  decisions  and  proposed  a  few  changes.  Although 
Koch*s  material  is  badly  damaged  and  its  labels  have  been  inexcvis- 
ably  tampered  with,  these  studies  probably  represent  the  final 
word  on  these  species;  therefore  this  terminology  is  accepted 
with  certain  reservations  as  noted  in  the  appropriate  places. 

Delpy’s  chief  morphological  and  taxonomic  contributions  to 
Hyalomm  have  been  his  notes  on  the  genus  (1936,1946A) ,  descrip- 
tion  of  H.  schttlzei  (1937A),  description  of  the  immature  stages 
of  H.  dromedarii  (1937B),  generic  revision  by  experimental  methods 
(19Z7D  ancl  1^49A,  especially  the  latter),  and  a  synoptic  list  and 
discussion  (1949B),  besides  stiidies  on  bovine  theilerosis  and 
tick  transmission  (193X,1946B,1947A,1949C  and  1950).  Adler  and 
FeldmaiuMuhsam  presented  their  chief  overall  findings  in  their 
1948  paper;  subsequent  reports  by  the  latter  author  are  listed 
in  the  bibliography. 

Whenever  possible,  Delpy’s  (1949B)  synonymy  has  been  followed 
in  the  present  work.  Some  changes  have  been  necessaiy,  however, 
on  the  basis  of  the  kind  of  proof  that  Delpy  himself  advocated: 
rearing  of  progeny  from  single,  known  females.  A  few  other  changes 
have  been  necessary  due  to  FeldmaiuMuhsam’ s  study  of  Koch’s  types. 
It  is  impossible  to  decide  whether  Delpy  or  Pomerantzev  (1950) 
should  be  followed  for  the  synonymy  of  certain  Russian  species. 
Pomerantzev’s  ideas,  whenever  they  differ,  have  been  included  as 
notes  under  the  names  indicated  by  Delpy. 
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It  has  been  attempted  herein  to  indicate  present  and  previous 
nomenclatori al  concepts  of  these  species  as  clearly  as  possible, 
especially  for  experimental  workers  and  reviewers.  Non-taxonomists, 
who  consider  themselves  "practical  workers",  will  mdoubtedly  be 
annoyed  by  the  remaining;  confusion.  The  end  is  now  in  sight,  and 
within  a  very  few  years  will  undoubtedly  be  reached.  A  little 
more  patience  will  be  rewarded  by  better  understanding  of  what 
has  been  an  especially  difficult  complex  of  variable  species  in 
previously  poorly  explored  parts  of  the  v;orld. 


HYAmvD-'iA  DISTRIBUTION  Di  AFRICA 


Two  species,  H.  truncatum  and  H.  rufipes,  are  common  in  drier 
areas  throughout  the  Ethiopian  Faunal  Region  (Figure  l).  Two 
others,  H.  albiparmatum  and  H.  impressun,  are  restricted  to  equa¬ 
torial  regions  of  Africa;  these  four  species  appear  to  have  e_ 
volved  in  Africa  from  Near  Eastern  stock.  Only  H.  rufipes  ex¬ 
tends  beyond  the  confines  of  the  Ethiopian  Region.  Two  other 
species  (H.  detritum  and  H.  margin at\ra)  range  into  North  Africa 
from  the  Near  East  and  have  tenuous,  scattered  footholds  in  the 
transitional  zones  just  south  of  the  great  deserts  along  the 
northern  periphery  of  the  Ethiopian  Region.  Another  Near  Eastern 
species,  H.  impeltatum,  appears  to  be  extending  its  range  a  little 
more  aggressively  into  East  and  West  .Africa.  The  last  species 
known  from  continental  Africa,  H.  turanicum,  has  established  it¬ 
self  in  the  South  African  Karroo  alter  having  been  introduced  on 
sheep  from  the  Near  or  Middle  East. 

In  East  Africa,  the  arid  lowlands  along  the  Red  Sea  and  the 
Indian  Ocean  carry  a  number  of  Near  Eastern  and  North  African 
species  southwards  into  the  Somalilands  and  parts  of  Kenya  to¬ 
wards  and  even  slightly  south  of  the  equator.  For  instance,  H. 
dromedarii  is  known  from  the  coastal  lowlands  of  Kenya  (Walker, 
unpublished)  and  H.  impeltatum  occurs  in  scattered  foci  in 
Kenya  and  Tanganyika. 

There  is  little  question  that  other  species  do  exist  in  nature 
but  their  identity  can  be  established  only  by  breeding  experiments. 
The  presence  of  a  possibly  undescribed  species  similai'  to  H.  drome- 
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darii  in  the  French  Somaliland  fauna  has  also  been  noted  (Hoogstraal 

T^). 


Note  the  following  incorrect  Ethiopian  Region  records; 

H.  marginatum  (=  H.  savignyi) ,  reported  by  Rousselot  (1948) 
from  French  West  Africa,  was  not  subsequently  confirmed  Rousselot 
1953B). 

H.  detritum  reported  from  French  Cameroons  (Rageau  1951)  was 
subsequently  (1953)  assigned  to  H.  truncatum  (=  H.  transiens)  by 
the  same  author.  ”*  ” 

References  to  ”H.  savignyi"  from  Portxigese  Guinea  (Tendeiro 
1949 > 1952c)  actually" apply  xo  H.  truncatum. 

In  northern  and  central  Sudan,  eight  species  are  established 
though  seldom  in  a  continuous  range.  Of  these,  only  four  are  com¬ 
mon.  In  most  Near  Eastern  and  North  African  areas  about  the  same 
proportion  of  common  and  rare  species  occur.  Yet  with  even  so  few 
species  among  which  to  choose  the  student  frequently  encovinters 
difficulty  in  positive  identification  of  all  material  in  most 
large  collections.  Some  specimens  are  so  variable  and  intermediate 
that  they  defy  assignment  to  a  definite  species.  Unfortxmately, 
previous  workers  have  not  provided  pertinent  details  over  extremes 
of  variation  among  species  that  they  have  reared.  Attempts  to 
properly  identify  Sudan  material  for  this  report  have  necessitated 
so  much  study  of  material  from  other  parts  of  the  world  that  pub. 
lication  has  been  long  delayed. 

With  regard  to  the  paucity  of  specimens  of  some  species  col— 
lected  in  northern  Sudan,  it  should  be  emphasized,  from  our  ex¬ 
perience  with  vertebrate  and  invertebrate  animals  in  arid  and 
semiarid  areas  of  Africa,  Arabia,  and  the  Near  East,  that  not 
infrequently  small  relict  populations  of  animals  are  found  in¬ 
explicably  surviving  in  barely  marginal  habitats.  This  appears 
to  be  true  of  H.  detritum,  H.  marginatum,  H.  truncatum,  and  H. 
impressum  in  northern  ^udanT  ”  " 

The  northcentreO.  areas  of  the  Sudan,  by  reason  of  their 
proximity  and  similarity  to  the  Mediterranean  subregion  and 
their  tenuous  routes  of  entry  from  Arabia,  West  Africa,  and  via 
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the  Nile,  are  inhabited  by  inore  species  of  Hyaloinma  ticks  than 
apparently  any  other  area  of  the  Ethiopian  !Paunal  Region.  The 
fact  that  some  of  these  species  appear  to  be  represented  in  the 
Siidan  only  by  small  populations,  either  as  a  result  of  chance 
introduction  or  as  survival  or  relicts,  has  been  noted  above. 

The  Asiatic  species  that  do  not  reach  the  Sudan  are  H. 
hussaini  of  India  (page  520),  H.  schulzei ,  an  Iranian  canrel  par¬ 
asite  that  reaches  the  Sinai  Peninsula  between  Asia  and  Africa 
(page  525),  H.  aegyptium,  the  tortoise  parasite  that  extends  from 
southern  Pus's i a  v/estward  through  much  of  the  Mediterranean  basin 
(page  514),  and  H.  turanicura  of  southern  Russia  and  Iran  that  has 
been  introduced  into  the  South  African  Karroo  (page  528),  As 
stated  above,  the  original  center  of  distribution  of  hyalommas 
appears  to  have  been  in  southern  Russia  or  Iran. 

Delpjy  and  Adler  and  Feldman-Muhsam  have  provided  few  de¬ 
tails  about  the  geographical  source  and  range  of  species  that 
they  treat,  and  there  is  still  considerable  question  in  the 
minds  of  specialists  and  reviewers  as  to  the  distribution  of 
Hyalomna  species.  This  section  has  therefore  been  given  special 
attention  in  the  following  text.  Synonyms,  listed  by  country  of 
origin  of  specimen  material  whenever  it  can  be  determined,  are 
based  on  Delpy’s  (1949B)  lists,  which  give  every  evidence  of 
being  carefully  and  judiciously  assembled.  These  references 
do  not  include  the  entire  literature,  except  I  trust  for  Africa, 
but  are  furnished  for  what  they  are  worth  in  elucidating  the 
distribution  of  Hyalomma  species  and  indicating  the  major  stu¬ 
dies  of  each  species  in  different  parts  of  the  world. 


HOSTS  AND  BIOLOGY 

Biological  data  for  Hyalomma  ticks  derive  chiefly  from 
veterinarians*  observations  on  those  infesting  domestic  animals 
and  on  laboratory  experiments.  From  field  work  and  from  a  few 
other  sources  we  have  gained  a  somewhat  different  impression 
of  Hyalomma  biology,  especially  relating  to  host  preferences 
of  tne  immature  stages.  In  this  respect,  special  attention  is 
called  to  the  HOSTS  and  BIOLOGY  sections  in  the  following  text, 
especially  for  H.  excavatum.  The  natviral  life  cycle  of  Hyalomma 
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ticks  may  be  altered  by  the  size,  numbers,  and  density  of  available 
hosts.  Further  research  on  this  subject  is  strongly  indicated* 

In  the  introduction  to  this  section  it  has  been  stressed  that 
many  Hyalomma  popxilations  survive  in  inclement  environments  and 
are  greatly  affected  by  extremes  in  temperature,  humidity,  and 
condition  of  host  nourishment,  as  well  as  by  the  wide  wandering 
of  their  hosts  over  thinly  populated,  inhospitable  xeric  areas. 

Much  more  collecting,  obseiT^ing,  and  careful  identification 
is  necessary  before  the  ecology  of  most  species  in  this  genus  can 
be  adequately  determined.  The  value  of  innumerable  published 
reports  on  the  biology  of  the  genus  is  vitiated  by  the  inaccuracies 
in  identification. 

Extraordinary  survival  factors  play  a  large  part  in  permitting 
these  ticks  to  exist  and  even  thrive  where  few  or  none  others  live. 


The  life  cycle  of  hyalommas  may  be  greatly  lengthened  in  un¬ 
favorable  climatic  conditions,  or  shortened  trader  optimum  condi¬ 
tions.  Nutt all  (1915)  kept  adult  specimens  alive  without  food 
for  approximately  two  years  and  observed  copulation  and  feeding 
after  this  period  of  starvation.  Nutt all  (1920)  also  found  the 
capacity  for  regeneration  of  lost  appendages  and  injured  mouttu 
parts  to  be  greater  in  Hyalomma  ticks  than  in  most  others.  A 
certain  amount  of  hybridization  is  possible  though  curiously  mi.fu 
formed  individuals  may  result;  these  and  other  greatly  ndsformed 
specimens  that  have  still  survived  are  reviewed  by  Pervomaisky 
(19508,1954). 


Special  attention  is  called  to  the  discussion  below  of  the 
two-host,  summer-feeding  H.  detrititm,  and  its  biological  race 
H.  scupense  which  is  a  singleb.host,  winter-feeding  form  with 
slight  morphological  differences  in  most  of  its  range  (page 


DISEASE  RH^ATIONS 

Adult  Hyalomma  ticks,  except  H.  aegyptium,  are  today  chief¬ 
ly  parasites  of  domestic  animals  wKerever  they  are  fotmd,  and, 
as  such,  are  of  considerable  economic  importance.  Hyalommas 
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appear  to  be  vinusually  efficient  vectors  of  a  variety  of  disease- 
catising  organisms.  In  their  immature  stages,  they  often  feed  on 
birds,  rodents,  and  hares  that  are  important  reservoirs  of  patho¬ 
gens,  especially  viruses  and  rickettsiae. 

Few  ticks  have  been  incriminated  as  reservoirs  and  vectors  of 
pathogenic  viruses,  but  several  species  of  hyalommas  are  known  to 
be  hosts  and  vectors  of  the  viruses  causing  several  distinctive 
acute  infectious  hemorrhagic  fevers  of  human  beings  in  the  Soviet 
Union,  Unpublished  studies  by  Baubney  (conversation)  indicate 
that  one  of  these  same  species  may  transmit  in  nature  the  virus 
causing  a  Near  Eastern  encepheilorayelitis  of  equines.  These  same 
tick  species  occxa:  in  Noirth  Africa  and  northern  Sudan.  Other 
species  cause  paralysis  of  man  and  animals,  apparently  as  a  result 
of  toxins  injected  into  the  host  while  the  tick  is  feeding.  The 
eissociation  of  Hyalomma  ticks  with  a  ntjmber  of  other  human  and 
veterinary  diseases  is  noted  in  the  following  text. 

Many  Hyalomma  species,  in  o\ar  experience,  attach  readily  to 
man  and  feed  on  him.  The  "cxorsorial  ticks"  of  North  African  and 
Arabian  deserts,  as  first  described  by  Mann  (1915 )»  are  several 
species  of  hyalommas  that  come  rushing  from  beneath  every  shrub 
when  persons  or  animals  stop  nearby.  These  are  almost  invariably 
unfed  adults,  of  uniform  size,  shape,  color  and  general  appearance, 
that  have  molted  from  the  nymphal  stage  in  rodent  burrows  beneath 
shrubs.  Although  few  of  these  highly  agitated  yoxing  adults  actvisLU 
ly  attach  to  man,  some  do. 

Confiision  in  nomenclature  has  limited  the  value  of  many  ear¬ 
lier  sttidies  on  biology  and  diseasa-transmission  in  this  group, 
for  it  is  often  impossible  to  be  certain  which  species  the  writer 
used  in  his  work.  Considerable  study  on  this  genus  has  been  and 
is  being  done  in  Russia,  and  it  is  frequently  difficult  for  re¬ 
viewers  to  determine  exactly  the  species  being  reported  and  to 
satisfactorily  evaluate  the  reports. 

In  addition,  it  should  be  indicated  that  the  range  of  Hyalomma 
ticks  covers,  in  large  part,  a  vastly  vmdeveloped  part  of  the  world 
in  which  little  serious  scientific  research  has  been  accomplished. 
Before  many  years  have  elapsed,  enough  evidence  probably  will  have 
been  presented  to  indicate  that  Hyalomma  ticks  are  economically 
among  the  most  important  of  animal  ectoparasites  to  be  found  any¬ 
where  in  the  world. 
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IDH4TIFICATI0N 


Use  of  the  following  key  shoiild  never  be  attempted  without 
reference  to  the  section  on  identification  for  each  species  men¬ 
tioned  in  the  text.  In  the  identification  section,  an  attempt 
has  been  made  to  present  lucidly  all  important  characters  of 
typical  specimens  and  to  indicate  the  range  of  variability  seen 
in  each  species.  I  am  most  grateful  to  Mr.  Makram  N.  Kaiser, 
Chief  Technician  in  the  Department  of  Medical  Zoology  at  U.S. 
Naval  Medical  Research  Unit,  who  has  served  as  a  "sounding 
board"  and  has  given  invaluable  assistance  in  grouping  the  very 
large  numbers  of  specimens  that  have  been  studied  and  often  re¬ 
studied  for  this  section.  Special  acknowledgement  should  also 
be  made  of  the  services  of  Dr.  L.  P.  Delpy,  who  initially  iden¬ 
tified  many  of  our  early  collections  of  Hyalomma  and  of  Mr. 

Glen  Kohls  who  has  spent  several  days  conferring  over  specimens 
in  the  Schulze  collection,  now  deposited  in  the  Rocky  Mountain 
Laboratory  at  Hamilton,  Montana. 

Persons  attempting  to  identify  field-collected  material, 
of  Hyalomma  should  recognize  that  a  certain  proportion  of  spec- 
imens  in  many  series  will  defy  final  determination  of  species. 
These  had  best  be  called  "Hyalomma  species"  and  sent  to  a  capable 
specialist  in  the  group  or  put  aside  for  further  study  as  addi— 
tional  information  becomes  available. 
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KEf  TO  SUDAN  SPECIES  OF  HYALOMMA 


(TYPICAL  SPECIMENS  ONLY) 
MALES 


1.  Center  of  subanal  shields  character¬ 
istically  exterior  of  the  axis  of 

the  adanal  shields^ . 2 

Center  of  subanal  shields  character¬ 
istically  in  line  vfith  the  axis  of 

the  adanal  shields . 3 


2.  Medium  size  ticks  (scutum  about  3.8 
X  3.0  mm.).  Lateral  grooves  extending 
anteriorly  at  least  to  midlength  of 
the  scutum.  Scutum  largely  covered 
by  medium  size  punctations.  (Common 

on  cattle  in  central  Provinces) . H.  IMPELTATUM 

Figures  170  and  ItI 


Large  ticks  (scutxnn  about  4.5  x  3.2 

mm.).  Later^  grooves  limited  to 

posterior  third  of  scutum,  Scutm 

with  few  large,  scattered,  irregular 

punctations  (sometimes  also  with 

small  ones).  (Coimoon  where  camels 

occur  in  Sudan) . . H. 

Figure's  162  and  163 


*In  H.  excavatum,  and  sometimes  in  other  species  that  have  en- 
gorg'ed  on  large  animals  such  as  camels,  and  have  considerably 
stretched  their  integument,  the  subanal  shields  may  be  laterally 
displaced.  Such  excavatum  specimens  would  appear  to  be  H. 
droinedarii ,  exceprTor"’smaller  size,  fewer  and  smaller  scutal 
punctations ,  and  differences  in  the  caudal  area  of  the  scutum. 
See  also  identification  of  H.  impeltatum  for  superficial  varia¬ 
tion  among  xinfed  males,  whi*ch  may  cause  them  to  be  suggestive 
of  H.  marginatum. 
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3.  Lateral  grooves  not  extending  beyond 
the  posterior  third  of  the  scutum. 

Scutum  with  few  punctations  except 
in  the  caudeil  area  which  is  depressed 
between  two  lateral  ridges  and  soma- 
times  very  shagreened.  Small  ticks, 
often  frail,  maximum  oversill  length 
usually  less  than  5  nim.  (Fairly 
common  on  cattle  and  especially  on 
horses  in  central  Provinces:  also 

occurs  in  Northern  Province) . .H.  EXCAVATUM 

Figures"”  166  and  167 


Lateral  grooves  extending  beyond  the 
midlength  of  the  scutum  (may  be  obs¬ 
cured  in  very  heavily  punctate  spe¬ 
cies;  examine  by  oblique  orientation) . 4 

4.  Scutum  smooth,  bright*,  with  very  few, 
large,  shallow,  scattered,  punctations; 
pesteromedian  and  peramedian  grooves 
well  marked.  Legs  usually  not  ringed. 


(in  northcentral  Provinces;  rare) . H.  DSTRITUM 

Figures  T58  and  1^*5 

Scutum  densely  punctate,  or  with  dense, 

contiguous  punctations  pesteriorly . 5 


5.  Scutum  densely,  entirely,  and  almost 
always  uniformly  covered  by  puncta¬ 
tions  often  obscuring  the  lateral 

grooves . . . 6 

Scutum  irregularly  punctate,  or 

punctate  only  posteriorly . 7 


*Do  not  confuse  this  with  H.  truncatum  that  has  a  smooth,  shiny 
scutum  but  also  dense  puncTations  in  a  rectangular  field  poste¬ 
riorly. 
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6.  Posterior  scutal  margin  regularly 
rounded.  Circumspiracular  area 
pilose.  (Widely  spread  in  small 
populations  throughout  much  of  the 

Sudan) . . . . H.  RUFIFES 

Figures  1152  and 


Scutum  strongly  narrowed  postero- 
laterally  to  form  an  almost  recti— 
linear  posterior  margin.  Circum¬ 
spiracular  area  not  pilose.  (Feiir- 
ly  common  in  central  areas  of  the 

Sudan)... . . . H.  IMPRESS!^ 

Figures”*  174  and 


7.  Lateral  grooves  deep  and  wide,  ex¬ 
tending  to  the  eyes.  Scutum  smooth 
and  shiny  except  posteriorly  where 
it  is  densely  punctate;  posterior 
margin  of  scutum  usvially  rectangu¬ 
lar.  (Common  in  central  areas  and 

dry  parts  of  southern  areas) . . . H.  TRUNCATUM 

Figures"“l8b  and  15^ 


Lateral  grooves  long  but  not  well 
marked.  Scutal  punctations  ir¬ 
regular,  often  more  dense  posterior¬ 
ly,  sometimes  numerous  anteriorly; 
posterior  area  not  markedly  dif¬ 
ferentiated  from  rest  of  scutum; 
posterior  margin  bluntly  rounded. 

(Central  areas  of  the  Sudan,  tin- 

common) . H.  MARGINATUM 

Figures  178  and  l7^ 
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FEMALES 


1.  Scutum  smooth  or  with  few,  ir¬ 
regularly  scattered,  leo:ge  puncta- 

tions* . 2 

Scutum  with  numerous  usually  dis¬ 
crete  pimctations  distributed  over 

most  or  entire  surface . 4 


2.  Genital  apron  a  narrowly- elongate, 
triangle,  gradually  sloping  in  pro¬ 
file.  Scutum  usually  at  least  as 
wide  as  long,  with  ten  to  twenty 
large  punctations  in  central  field 
and  about  an  equal  numbers  in  each 

scapular  field.  Large  ticks . H.  DROI-IEDAHII 

Figure's  1^4  and  165 


Genital  apron  never  as  narrowly 
elongate  and  otherwise  variously 
differing  from  that  of  K.  dromedarii. 

Scutum  often  longer  th^  wide,  dmall 

or  medium- size  ticks . 3 


*If  small  pimctations  are  present  in  this  group  of  three  species, 
they  are  extremely  shallow,  irregular,  and  non-discrete.  Do  not 
confuse  in  this  group  exceptionally  sparsely-pimctate  H.  marginatum, 
which  in  all  instances  has  a  lar^e,  widely  transverse ,~very  strongly 
bulging  genitsd  apron  not  found  in  this  group  of  species. 
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3.  Genital  apron  an  almost  equilateral 
triangle;  in  profile  gradually 
sloping.  Medium-size  tick,  with 
dark,  smooth,  shiny  scutxm  with 
few  if  any  punctations;  legs  lighter 

color . . . H.  DBTRITIM 

Figures  T60  and  151 


Genital  apron  circular  or  triangular 
but  distinctly  bulging  in  profile. 

Usually  comparatively  small,  pale, 
often  elongate  ticks  with  few  punc¬ 
tations  irregularly  scattered  over 
the  scutum;  legs  either  ringed  or 

unicolorous . . H.  EXCAVATUt4 

Fi  gur es”  16^  and  169 

4.  Scutvmi  entirely  covered  by  uniform 

punctations . 5 

Scutum  more  or  less  irregularly 
covered  by  small  or  medium- size, 
shallow  to  deep  punctations  among 
which  some  large  ones  may  be  pre¬ 


sent . 6 

5.  Genital  apron  a  large,  wide  shield, 
bulging  in  profile.  Circumspiracular 

area  vinusually  pilose . H.  RUFIP5S 


Figures  i54  and  iS5 


Genital  apron  a  wide  triangle  with 
a  narrow  transverse  anterior  ridge 
(bulging  in  profile)  and  a  posterior 
button  (sloping  or  depressed  in 
profile) .  Circumspiracular  area 

not  exceptionally  pilose . .H.  IMPRESS^ 

Figures'”  17^  and  177 
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6,  Genital  apron  a  transverse  oval, 
posteriorly  deeply  concave  in 
profile.  Scutal  piinctation 
usually  small  and  regular, 

rarely  coarse . H.  TRUNCAIUM 

Figures~18iJ  and  18^ 


Genital  apron  strongly  bulging 

(convex)  in  profile . 7 

7.  Genital  apron  large,  a  widely  trans¬ 
verse  oval  or  triangle.  Scutal  punc- 
tations  shallow,  large  ones  restricted 
to  anterior  half,  small  ones  widely 

scattered . . . H.  MARGINATIIM 

Fi  glare's  laO  and  liJl 


Genital  apron  an  elongate  triangle 
flanked  by  two  lobes,  giving  it  a 
trilobed  appearance.  Scutal  puncta- 
tions  usually  niameTOUS,  regularly 
spaced,  and  medium-size  posteriorly 
and  centrally  with  two  rows  of  larger 
and  deeper  punctations  anwng  them; 
with  larger  punctations  anteriorly 

and  in  scapular  fields . H.  IMPELTAIUM 

Figure's  VT^  and  173 
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V 


Figures  158  and  159,  o’,  dorsal  and  ventral  views 
Figures  160  and  l6l,  5,  dorsal  and  ventral  views 

A  to  F,  5  genital  area  outline  and  profile.  A  to  C,  partly 
engorged.  D,  fvQly  engorged.  E  and  F ,  xmengorged. 
HYALOMMA  DETRITUM 
Sudan  Specimens 

PLATE  XLVII 
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HYALOMMA  DETErTIM  Schulze,  1919 


(Including  H.  SCUPH^SE  Schulze,  1919) 
(Figures  158  to  l6l) 

THE  SHINY  HYALC5MMA 


NOTE:  The  some  twenty  synonyms  of  H.  detritvim,  as  presented 
by  Delpy  (1949B),  are  listed  in  the  section  on  dISTIrIBUTION  below 
according  to  the  political  areas  from  which  the  specimens  of  each 
originate.  It  is  impossible  to  believe  that  H.  detritum  had  not 
been  described  as  a  species  by  some  author  somewhere  prior  to  1919, 
yet  no  contemporary  specialist  has  come  forth  ^d.th  a  previous  name 
for  this  species.  Steps  should  be  taken  to  stabilize  the  name  H. 
detritiam  in  order  to  prevent  the  further  confusion  that  is  bouri3 
to  arise  when  an  earlier  name  for  this  tick  is  inevitably  dis¬ 
covered.  Special  attention  is  called  to  the  "biological  race”, 

H.  scupense ,  discussed  below. 


DISTRIBUTION  IN  THE  SUDAN 

H.  detritum  occurs  rarely  in  northern  parts  of  the  central 
Provinces  of  the  Sudan.  Additional  collecting  is  necessary  to 
determine  its  exact  distribution  here.  It  would  be  of  some 
interest  to  know  whether  H.  detritum  has  invaded  the  Sudan  from 
the  Red  Sea  coast  or  via  the  I^ile  Valley. 

Kassala;  Port  Sudan  (cattle;  SVS).  It  is  not  known  whether 
hosts  of*  these  specimens  were  local  or  transient  animals. 

Kordofan;  Four  males  have  been  collected  from  Kordofan 
cattle  at  hhe  Khartoum  Quarantine  station  (January  and  February) 
(HH). 


r Khartoum;  See  Kordofan  above  .7 
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DISTRIBUTION 


H.  detritum  is  an  Asiatic  tick  that  ranges  from  Manchuria 
through  China  and  India,  much  of  southern  Russia,  southeastern 
Europe,  and  the  Middle  East;  into  Asia  Minor,  the  Near  East, 
the  Mediterranean  littoral  of  Africa  westwards  to  Algeria;  and 
into  northcentral  Sudan,  where  it  occurs  only  in  small,  localized 
populations.  It  also  occurs  in  Spain,  probably  having  been  intro¬ 
duced  from  northwestern  Africa. 

In  Egypt  and  apparently  in  Libya,  H.  detritum  is  consider¬ 
ably  less  common  than  it  is  to  the  west” in  Algeria  and  in  Near 
Eastern  countries.  This  distributional  pattern  is  common  for 
animal  groups  that  have  invaded  North  Africa  from  the  east. 

NOTE:  Specimens  referred  to  this  species  by  Rageau  (1951) 
from  the  Cameroons  were  later  determined  by  him  (1953)  as  H. 
truncatum  (s  H.  transiens).  ” 

NORTH  AFRICA;  ^ALGEHIA  (All  as  H.  mauritanictim  or  as  H. 
^i^itamcum  annulatum;  Senevet  1922B  ,C  ,1924A,  1^5^  ,1928A, l'529B , 
1937.  ^enevet  and  Rossi  1924.  Sergent,  Donation,  Parrot,  Lesto- 
quard,  and  Plantvireux  1926,1927A,B,C  ,D,E.  Sergent,  Donation, 
Parrot,  and  Lestoquard  1928A,B,C,1931A,B,C ,D,E,F,1932A,B,1933A,B, 
1935A, B, 1936a, B,C ,1945.  A.  Sergent  1930.  Sergent  and  Poncet 
1937,1940,1941.  Sergent,  Donation,  and  Parrot  1945.  E.  Sergent 
1948.  Blanc  and  Brunneau  1949.  d’Arces  1952.  As  H.  detritvun 
mavuritanicTim;  Schulze  1930.  Kratz  1940) .  ” 

MORXCO  (As  H.  maurit^icvim;  Desportes  1938).  TUNISIA 
(As  H.  detritiM;  ”Senevet  1937.  Colas-Belcour  and  Rageau  1951). 
LIBYA  (As  H.  mauritanicvun;  Franchini  1927,1929A.E.  Hoogstraal, 
ms.).  BGY7t  (f^reseni  but  rare;  Hoogstraal,  ms.). 

EAST  AFRICA;  SUDAN  (As  H.  detritum;  Hoogstraal  1954B). 

Note;  H.  mauritanicum  has  been  reported  from  Somalia,  with¬ 
out  precise  Tocality  data,  by  Niro  (1935) >  but  this  record  has 
not  been  subsequently  repeated  by  Italian  workers. 


^Algerian  specimens  of  H.  mauritanicum,  kindly  presented  by  Dr. 
E.  Sergent  and  Dr.  Senevet,  conform  to  H.  detritum. 
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NEMl  EAST;  PALESTINE  (All  as  H.  detritxim;  Adler  and  Feldman 
l-tuhsam  1946,1948.  Feldman  I'luhsam  Adler  1952).  SYRIA  (As 

H.  detritum  damascenium;  Schulze  and  Schlottke  1930.  Schulze 

Kraiz  As  H.  ?mauritanic\im;  Pigoury  1937).  TURKEY 

(As  H.  steineri  steineri;  SchvLLze  193 6D.  Kratz  1940.  As  H. 
detritiim;  Mimioglu  1954*  Kurtpinar  1954-  Hoogstraal,  ms."”  As 
h.  mauritanicm;  Yasarol  1954).  IRAN  (As  H.  detritum;  Delpy 
193-^71^77“  - 

EUROPE;  ^BULGARIA  (As  H.  scupense  and  as  H.  detritixm  dar- 
daniciim;  Pavlov  1947).  ^YUGOSLAVIA  ^As  either”" H.  scupense  or 
H.  savignyi  by  different  local  workers  according”" to  Oswald  1937. 

"Ks  H.  scupense  and  H.  detritum  dardanicm;  Oswald  1937,193SA, 

B ,C"7193 9A , S  ,1^40 .  Us  H.  (detritxim;  Angelovsky  1954). 

GREECE  (As  H.  scupense;  Knuth,  Behn,  and  Schulze  1918. 
Schulze  1919,193^.  Scnulze  and  Schlottke  1930.  Kratz  1940. 
Pandazis  1947.  As  H.  detritxim  scupense;  Delpy  1940.  As  H. 
detritum  dardanicumT  Schulze  and  Schlottke  1930,  Schulze"" 

1930.  Rratz  l940.  Pandazis  1947). 

SPAIN  (As  H.  steineri  codinaf ;  Schulze  1936d.  Kratz  1940. 

As  H.  mauritanicum;  Gil  Collado  1948A.  Miranda-Entrenas  1954). 

RUSSIA;  As  H.  detritum;  Olenev  1929B,1931A.  Pavlovshy 
1940.  Kxirchatov  1941.  Pavlovsky,  Galuzo,  and  Lototsky  1941. 
Galuzo  1941>1943>1944.  Lototsky  and  Pokrovsky  1946.  Tselish- 
cheva  1953.  Viazkova  and  Bernadskaia  1954.  Petrisheva  1955. 
Zhmaeva,  Pchelkina,  Mishchenko,  and  Karulin  1955. 

As  H.  detritum  detritum;  Olenev  1929A, 19310.  Schulze  and 
Schlottke  l93o.  Schulze  1930. 

As  H.  detritum  rubrum;  Schulze  1930.  Olenev  1931A,C,1934. 
Pomerantzev  1934.  Galuzo  1935.  Galuzo  and  Bespalov  1935.  Kratz 

1940. 


*The  hosts  of  immature  stages  listed  by  authors  in  these  countries 
indicate  that  they  are  quite  possibly  dealing  with  a  different 
species  of  tick. 
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As  H.  detritxim  pavlovskyi ;  Olenev  1929A. 


As  H.  transcaucasicum;  Olenev  1934  (the  synonymy  of  this 
name  appears  to  have  been  overlooked  by  subsequent  workers). 

As  both  H.  detritvim  and  H.  scupense;  Pomerantsev  1937. 
Pomerantsev,  Matikashviiy ,  and  Lotox-sky  1940.  Markov,  Gilden- 
blat,  Kurchatov,  and  Petunin  1948.  Note;  Pomerantsev  1950, 
in  his  work  on  Soviet  ticks,  considers  these  two  as  distinct 
species.  See  BIOLOGY  and  IDENTIFICATION  below. 

As  H.  scupense;  Olenev  1934*  Nikolsky  1948.  Petunin  1948. 
Pomerantsev  1950.  Alfeev  1951»  Shatas  1952.  Melnikova  1953. 
Rementsova  1953.  Shatas  and  Bustrova  1954.  Note;  Pomerantsev 
1950  considers  H.  volgense  and  H.  uralense  to  be  synonyms  of  H. 
scupense ,  while” Delpy  places  them  under  either  H.  detritum  or” 

H.  excavatxim  (see  two  paragraphs  below) .  Note  The  ref*erences 
To  "H.  scu:^nse”  in  the  section  on  European  distribution  above. 

See  also  paragraph  above  and  below. 

H.  verae  Olenev,  1931B,  is  also  placed  in  synonyinr  under  H. 
scupense  by  j^omerantsev  1950;  Delpy  did  not  consider  H.  verae  in 
his  list  of  synonyms.  ” 

As  K.  volgense  and/or  H.  uralense ;  Schulze  and  Schlottke 
1930.  ^hulze  l^Jc).  Olenev  1^25A,i53lA,C  ,1934.  Zasiakhin  1932, 
1935.  Borzenkov  and  Donskov  1934.  Zolotarev  1934.  Galuzo  1935. 
Kochetkov  1935.  Artjukh  1936.  Kurchatov  1940B.  Markov,  Abramov, 
and  Dzasokhov  1940.  Enigk  1947.  See  paragraph  on  H.  scupense 
above  and  paragraph  below.  ” 

Delpy  (1949B)  was  not  certain  whether  H .  uralense  Schulze  and 
Schlottke,  1930,  and  H.  volgense  Schxxlze  an3  Schlottke ,  1930,  are 
synonyms  of  H.  detritum  or  ot  H.  excavatum,  and  stated  that  Russian 
workers  may  "Have  included  botlT species  under  these  two  names. 

In  Schulze *s  collection,  now  in  Rocky  Mountain  Laboratory, 
there  are  2:Sd’  and  255  from  Ukrainia,  identified  by  Schulze  as 
H.  volgense.  These  are  typical  H.  detritum.  The  same  institution 
possesses  Sck?  and  3$5  from  Crimea,  determined  by  Schxilze  first  as 
H.  ? marginatum,  and  later  crossed  out  and  identified  by  him  as  H. 
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uralense .  The  males  are,  all  but  one,  H.  detritum* ;  the  exception 
appears  to  be  H.  marginatum;  the  female's  are  in  poor  condition.  It 
is  reasonable  ^o  assume  that  what  is  now  considered  to  be  H.  detri- 
tum  (or,  in  part,  "H.  scupense” )  was  treated  by  Schulze  in'~pa?E 
as  H.  uralense  and  Tn  part  as  H.  volgense,  though,  he  overlooked 
oth'er  species  in  the  same  collection  and  referred  to  them  by  the 
same  name. 

As  H.  tunesiacum  pavlovskyi;  Schulze  and  Schlottke  1930. 
D-escribe'd  and  illustrated  as  ri.  detritum  pavlovskyi  by  Kratz  1940. 

According  to  Galuzo  1935 >  the  H.  asiaticum  of  Olenev  is  H. 
detritum  (=  H.  detritum  rubrum) .  HT  asiaticum  is  usually  corC 
sidered  as  a~ synonym  of  H.  dromede^ii . 

lilDDLE  EAST;  INDIA  (As  H.  aegyptium  ferozedini  and  as  H. 
a.  isaaci;  Sharif  1928.  As  H.  sh^if i f"  Schulze  and  Schlot'^ke 
I930.  Schulze  and  Gossel  193^.  Kratz  1940.  As  H.  isaaci; 

Kratz  1940).  PORTUGESE  INDIA  (As  H.  detritum;  S'antos  Bias  1954J). 

FAR  EAST;  CHINA  including  MONGOLIA  (As  H.  detritum  albL. 
pictiim;  8chulze  1919,1930.  Schulze  and  Schlottke  1^3^.  Yama. 
shit  a  1939.  Kratz  1940.  As  H.  detritum  perstrigatTim;  Schulze 
1930.  Schulze  and  Schlottke  T930.  Hoeppii  and  Feng  1933. 

Olenev  1934.  Kratz  1940). 


HOSTS 


Domestic  cattle  and  horses  are  the  most  common  hosts  of  H. 
detritum,  all  stages  of  which  feed  on  the  same  kind  of  animal. 
Sheep  and  goats  are  sometimes  attacked.  For  the  Soviet  Union, 
Pomerantzev  (1950)  lists  cattle,  horses,  donkeys,  pigs,  camels, 
sheep,  and  hares;  and,  for  nymphs,  especially  cattle  and  horses, 
Man  is  apparently  commonly  attacked  tinder  local  conditions. 
^Oswald’s  (1939)  and  Pavlov's  (1947)  remarks  for  parasitism  by 
immature  stages  in  Yugoslavia  and  Bulgaria  of  various  birds  and 


*At  the  time  of  checking  this  material,  I  did  not  realize  the 
significance  of  '"H.  scupense" .  It  cannot,  therefore,  be  said 
that  these  specimens  did  not  resemble  the  latter  form. 
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lizards,  and  of  hares  and  dogs  are  either  incorrect  or  refer  to 
a  different  species  of  tick,  most  probably  H.  marginatvun.y  A. 
Sergent  (1930)  noted  a  nymph  of  H.  detritiniT parasitizing  another 
nymph  of  the  same  species.  Hosts  of  specimens  in  British  Museum 
(Natural  History)  are  domestic  cattle  and  camels  (Palestine), 
domestic  buffalo  and  pony  (India),  hare  (India),  and  deer 
(Romania). 

”H.  scupense**  attacks  the  same  hosts  as  H.  detritvmi.  It 
has  also  been  found  on  the  Persian  or  goitre d  gazelle  ,~azella 
subgutterosa,  and  on  the  red  deer,  Cervus  elaphus  bactrianus 
(Pomerantzev  1950).  In  the  Crimean  National  Forest  (Melnikova 
1953),  ”H.  scupense**  is  common  on  red  deer  and  occurs  in  smaller 
nvimbers  on  roe  deer.  It  is  present  but  not  common  on  hares  but 
absent  on  sqiiirrels  and  jays.  Wild  foxes  may  also  be  attacked. 
Domestic  cattle  are  heavily  infested,  collections  from  single 
animals  in  various  localities  in  and  near  the  forest  averaging 
from  78  to  756  ticks,  with  individual  maxima  ranging  from  350 
to  5000  ticks  per  animal.  Domestic  pigs  in  the  same  forest 
averaged  21  ticks  per  host.  Zolotarev  (1934)  listed  this  tick 
(as  H.  volgense)  from  camels. 


BIOLOGY 
Intro  dvicti  on 

Because  of  the  interesting  biological  and  taxonomic  prin¬ 
ciples  involved,  separate  reviews  of  life  cycle  and  ecology  are 
devoted  to  H.  detritum  and  "H.  scupense" .  H.  detritvmi  is  a  two- 
host  species  whose  adults  feed  in  the  summer  and  whose  nymphs 
undergo  an  extensive  winter  diapause;  this  feature  is  common 
throughout  the  range  of  H.  detritum  though  the  oveivintering 
habits  in  Algeria  and  (usually)  in  Riossia  differ  markedly;  it 
should  be  determined  what  factors  account  for  this  variation  in 
habits,  H.  scupense  is  confined  to  parts  of  the  Soviet  Union  and 
possibly  ^o  Greece  and  Yvigoslavia;  it  is  said  to  be  distinguishable 
from  H.  detritum  by  slight  morphological  differences  through  parts  of 
its  geographic  range  (see  IDENTIFICATION  below),  and  is  a  one-host 
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tick  whose  advilts  feed  in  the  winter  and  early  spring.  Pomerantsev 
(1950)  considers  **H.  scupense"  to  be  a  "biological  race"  of  H. 
detritum.  ~ 


Life  Cycle  of  H.  ^^r^m 

The  life  cycle  of  H,  detritum  (=  H.  mauritanicum)  in  Algeria 
has  been  studied  by  Sergent.  Donatien, ""Parrot,  and  Lestoquard 
(193IB  and  subsequent  works).  Larvae  hatch  in  the  late  autumn 
and  feed  and  molt  to  nymphs  on  the  same  host,  remaining  attached 
for  approximately  sixteen  days.  Nymphs  hibernate  for  approximate¬ 
ly  eight  months  either  in  groups  in  cracks  and  crevices  of  farm¬ 
yard  walls  about  six  feet  above  the  ground,  or  under  boulders. 

They  are  never  fovmd  in  fields  without  trees  and  boulders.  Hi¬ 
bernation  sites  are  generally  those  with  a  warm,  sxmny  exposvtre, 
and  those  nymphs  in  the  warmest  places  molt  earliest  in  the 
year  (June).  Some  days  after  molting,  young  adults  start  out 
in  search  of  a  hostj  they  leave  their  hibernation  place  at  night 
and  travel  towards  stables,  sometimes  covering  as  much  as  thirty 
yards  a  week  to  reach  cattle  or  horses. 

Adults  commence  attaching  to  the  host  in  mid  June.  They  mate 
and  feed  there,  females  dropping  off  after  ten  to  twelve  days. 
Feeding  females  are  most  common  in  July  and  August;  afterwards 
fewer  are  found  on  animals.  Those  that  feed  later  do  not  oviposit 
the  same  season.  Eggs  are  laid  on  the  ground  near  animals  and 
hatch  in  about  six  weeks.  Females  die  after  laying  eggs.  There 
appears  to  be  quite  a  little  variation  from  this  typical  life 
cycle. 

Males  remain  on  the  host  for  a  much  longer  time  than  fe¬ 
males  and  may  move  from  one  host  to  the  other.  Nymphs  some¬ 
times  move  from  one  host  to  another. 

Note  that  according  to  the  Algerian  reports  mentioned  above, 
nymphs  hibernate  in  cracks  or  crevices  of  farmyard  walls  but  that 
almost  all  Soviet  workers,  mentioned  below,  find  nymphs  alone  or 
with  larvae  on  cattle  during  the  winter.  This  raises  the  question 
whether  the  Russian  and  Algerian  ticks  are  actually  the  same  spe¬ 
cies,  and,  if  so,  whether  climatic  or  other  factors  modify  their 
choice  of  niches  for  hibernating  in  these  far-flung  areas. 
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Galuzo  (1943)  made  a  specisil  point  of  the  fact  that  H.  detritm  is 
not  foimd  in  cracks  in  the  walls  in  southern  Kazakstan.  As  stated 
four  paragraphs  below,  under  certain  local  conditions  in  Russia, 
nymphs  may  also  overwinter  off  the  host.  No  explanation  for  these 
differences  in  overwintering  habits  has  been  foiind  in  the  Soviet 
literature. 

In  southern  Kazakstan,  Galuzo  (1941A944)  reported  H.  detritum 
as  a  two-host  tick  with  tinfed  nymphs  hibernating  on  cattTe  during 
the  winter.  They  engorge  and  drop  from  the  host  in  the  spring 
(end  of  February  through  April)  and  molt  to  adults  anywhere  from 
May  to  August,  but  mostly  in  June.  Adiolts  disappear  in  September. 
Eggs  are  laid  in  shaded  places  in  moist  meadows,  waterside  vegeta¬ 
tion,  or  under  grass.  Larvae  aestivate  in  cracks  in  the  soil  or 
on  the  surface  of  the  ground  xintil  October.  Then  they  ascend 
grass,  attach  to  grazing  cattle,  feed,  and  molt  to  nymphs  on  the 
host.  Few  nymphs  feed  and  drop  from  the  host  before  winter. 

In  Tadzikistan,  where  H.  detritxm  is  most  common  in  irrigated 
valleys,  it  has  one  generatTon  a  year  (as  apparently  everywhere 
else  where  it  occurs),  and  the  seasonal  distribution  of  feeding 
of  the  immature  and  adult  stages  is  like  that  in  Khazakstan 
(Pavlovslcy,  Galuzo,  and  Lototsky  1941). 

According  to  Pomerantzev  (1950) »  when  H.  detritum  is  reared 
in  the  laboratory  nymphs  drop  from  the  host  any  time  between 
October  and  April.  Yet  they  all  undergo  the  typical  winter 
diapause  and  molt  to  adults  from  May  to  July,  mostly  in  Jvme. 

Thus,  nymphs  that  begin  life  as  larvae  in  October  require  eight 
and  a  half  months  to  become  adults,  but  those  that  commence  feed¬ 
ing  as  larvae  (under  experimental  conditions)  in  April  reqxiire 
only  two  months  to  reach  the  adult  stage.  Furthermore,  females 
may  fast  for  six  or  seven  months  and  feed,  between  May  and  Atigust, 
for  from  seven  to  27  days,  average  eleven  days.  After  dropping 
from  the  host,  females  commence  ovi position  in  six  to  31  days. 

Eggs  nmber  from  5OOO  to  7000.  Larvae  appear  25  to  sixty  days 
after  the  eggs  have  been  laid,  and  may  fast  for  seven  or  eight 
months.  They  (normally)  attach  to  the  host  about  a  week  after 
hatching,  feed  for  eleven  days,  and  molt  on  the  host  about 
eleven  deys  later.  There  is  one  generation  a  year. 
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Pomerantzev  (1950)  notes  that  in  liiddle  Asia,  (overwintering) 
nymphs  may  be  found  under  cattle  dung  (stored  for  fuel),  and  also 
in  the  walls  of  stables  (Pavlovsky).  Metamorphosis  from  nymph  to 
adult  may  occur  in  buildings  and  stables  thus  increasing  the 
importance  of  the  species  in  the  spread  of  disease. 

Life  Cycle  of  **H.  scupense” 

Knuth,  Behn,  and  Schulze  (1918,  p.  254)  first  noted,  in  their 
studies  of  tick- borne  diseases  in  Greece,  that  "H.  scupense"  is  a 
single-host  tick. 

According  to  Pomerauitzev  (1950),  "H.  scupense"  (which  occurs 
in  the  Kursk  and  Saratov  areas,  lower  Volga,  ukrainia,  Crimea, 
Caucasus,  Kazakh,  Tadzhik,  and  Yugoslavia,  Central  Asia,  and  the 
rayon  of  Kogen)  is  a  single-host  tick.  Adults  appear  in  the 
winter  from  January  to  April  and  rarely  xintil  Jvme.  Larvae 
feed  in  November,  nymphs  from  November  to  March. 

In  the  laboratory  (Markov,  Abramov,  and  Dzasokhov  1940,  as 
H.  volgense) ,  females  begin  to  oviposit  from  45  to  85  days  after 
Teaving  the  host  and  continue  to  lay  eggs  for  thirty  days.  Larvae 
hatch  from  45  to  ninety  days  after  commencing  oviposition  and  en¬ 
gorge  in  six  or  seven  days.  They  molt  to  nymphs  on  the  host,  com¬ 
mence  feeding  after  several  days,  and  feed  for  four  to  six  days. 
Nymphs  molt  to  adults,  on  the  same  host,  ten  days  afterwards. 

In  nature,  unfed  larvae  begin  to  attack  cattle  in  October 
and  molt  to  the  nymphal  stage  dvuring  the  same  month.  The  maximum 
nvunber  of  nymphs  are  fovmd  in  December,  when  young  advilts  begin 
to  appear.  Adults  move  to  different  parts  of  the  host  and  pass 
the  winter  on  the  host.  Adults  commence  feeding  early  in  liarch. 
Early  in  April  large  nvunbers  of  adults  leave  the  hosts.  Oviposi¬ 
tion  and  development  of  the  eggs  occurs  diuring  the  summer. 

^Note  the  long  summer  period  of  oviposition  and  embiyological 
development,  whereas  the  larval  and  nymphal  development  is  rapid_^ 
Unfed  adults  and  fed  nymphs  may  vindergo  a  winter  diapavise.  Some 
engorged  nymphs  that  do  not  molt  remain  attached  to  the  host  until 
February.  From  December  to  March,  adults  wander  over  the  host’s 
body  but  do  not  start  feeding  till  early  spring.  The  cycle  re¬ 
quires  one  year. 
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In  northern  Caiicasus,  larval  "H.  scupense"  infest  cattle  in 
October  and  ove37winter  on  the  animals.  Adults  appear  early  in 
spring  (Markov,  Gildenblat,  Kurchatov,  and  Petunin  1948).  These 
workers  confirm  the  single-host  life  cycle  of  this  tick  as  does 
Alfeev  (1951)  and  Melnikova  (1953),  in  his  study  of  the  ticks 
of  the  Crimean  National  Forest.  There,  adults  are  found  on 
cattle  and  wild  ungulates  from  September  through  April  but  rare 
individuals  may  be  collected  on  deer  during  the  summer  (May  to 
June).  All  stages  occur  on  deer  during  the  winter  (November- 
December)  but  in  January  and  February  only  nymphs  and  adults  are 
found,  and  by  the  second  half  of  March  all  nyijiphs  have  molted  to 
adults.  In  April  and  the  first  half  of  May,  only  males  and 
greatly  engorged  females  are  found  on  wild  ungulates. 

Ecology  of  H. 

In  eastern  Transcaucasia,  H.  detritum  inhabits  various  types 
of  desert  and  stepM  areas,  described  by  Pomerantzev,  Matikashvily, 
and  Lototsky  (1940)  (see  six  para^aphs  below).  In  the  Arax  val¬ 
ley  of  Armenia,  Pomerantzev  (1934)  found  this  tick  only  in  saline, 
marshy  types  of  grassland  pasture  areas,  not  in  Artemesia  semi- 
desert  areas. 

It  appears  that  H.  detritum  infests  a  selected  variety  of 
semi  desert  areas,  and""  also  steppe  and  other  grassy  areas,  but 
not  forest  zones.  It  still  reqxaires  to  be  explained  why  H. 
detritum,  which  seems  to  be  ecologically  more  limited  than 
"H.  scupense",  should  have  a  so  much  more  extensive  geographical 
range  than  '^H.  scupense" . 

Larvae,  since  they  attach  to  cattle  in  the  cool  months  of 
October  and  November  in  Tadzhistan  and  eastern  Uzbekistan, 
select  those  parts  of  the  host  body  most  exposed  to  the  sun. 

Svunmer- fee  ding  adults  attach  on  the  shaded  undersides  of  the 
host  (Galuzo  1943). 

Among  the  enemies  of  these  ticks  are  wagtails  (Motacilla 
spp.),  one  of  which  may  eat  as  many  as  a  dozen  engorged  female 
ticks  from  a  cow.  This  bird,  and  the  heron,  are  considered  of 
importance  in  the  control  of  H.  detritum  in  Spain  (Miranda- 
Entrenas  1954). 

*See  also  life  cycle  of  this  form  above,  and  ecology  of  "H. 
scupense"  below. 


-  413  - 


Ecology  of  "H.  scupense" 


The  single-host  type  of  life  cycle,  the  rapid  immature- stage 
feeding  period,  the  long  lag  between  female  feeding  and  oviposition, 
and  the  long  period  of  egg  laying  of  this  form  have  already  been 
commented  upon,  in  addition  to  the  phenomenon  of  adult  feeding 
during  the  late  winter  and  early  spring  months. 

Pomerantzev  (1950)  considers  that  the  change  in  life  cycle 
from  a  two-host  to  a  single-host  type  has  allowed  "H.  scupense" 
to  spread  further  afield  geographically  than  H.  detritum.  It 
is  assumed  that  the  remark  refers  to  encroachment  into  otherwise 
inclement  areas,  for,  so  far  as  now  icnown,  the  overall  geograph¬ 
ical  range  of  H.  detritum  is  much  more  extensive  than  that  of 
"H,  scupense" 

In  their  work  on  the  ixodids  of  Transcaucasia,  Pomerantzev, 
l«Iatikashvily,  and  Lototsky  (1940)  list  both  H,  detritum  and 
"H.  scupense"  as  widely  spread  species  in  the  southern  part 
oT  the  Pale arctic  Region.  Only  H.  detritum  is  listed  as  a  "spe¬ 
cies  typical  for  the  desert  and  "steppe  formations  of  eastern 
Transcaucasia  (including  salsola,  and  wormwood- salsola  forma¬ 
tions,  gramineous- wormwood  semideserts,  Andropogonetum  semi¬ 
steppes  and  the  formations  of  highland  xerophytes  ol'  southern 
Transcaxxcasia)" .  "H.  scupense"  is  included  under  "species 

equally  occurring  tJoth  in  the  forest  zone  of  highlands  and  in 
desert  and  steppe  formations".  ^Several  biological  studies 
on  this  tick  mentioned  by  Pomerantzev  (1950)  are  unavailable 
to  the  writer^y 

Melnikova’s  (1953)  study  of  ticks  of  the  Crimean  National 
Forest  showed  "H.  scupense"  to  be  most  common  in  popvilated  areas 
adjoining  the  forest.  It  is  closely  associated  with  the  grazing 
grotinds  of  domestic  cattle  and  wild  deer  and  occurs  at  all 
altitudes  except  that  it  is  much  less  common  in  mountain  meadows 
near  the  peaks  (1200  to  1400  meters  elevation)  and  in  coniferous 
forest  (500  to  900  meters  elevation).  It  is  common  in  valleys 
with  decid\xous  and  mixed  forest  (400  to  600  meters) ,  oak  forest 
with  many  open  meadows  (600  to  800  meters),  and  beech  forest 
with  small,  open  fields. 
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RH-IARKS 


Miscellaneous  observations  on  H.  detritum  (=  H.  mauritanicum) 
by  Sergent,  Donation,  Parrot,  and  Lestoquard  (194^  concern  para- 
sitism  of  an  engorged  nymph  by  a  nymph  of  the  same  species;  re¬ 
generation  of  appendages  mutilated  in  the  innnature  stages;  mon¬ 
strosities;  progeny  of  intermated  adults  from  a  single  egg  batch; 
and  negative  resiilts  of  various  attempts  to  crossbreed  this  spe¬ 
cies  with  H.  excavatyn.  1-lost  of  these  data  derive  from  publica¬ 
tions  listed  under  ALgEEIA  above. 

Desportes  (1938)  described  a  nymph  of  H,  detritum  (=  H. 
mauritanicum)  with  two  anuses  and  a  third  spiracuiar  plateT  Other 
abnormalities  have  been  noted  by  G.  Senevet  (1922A)  and  by  Sergent 
and  Poncet  (1941).  Abnormal  specimens  and  gynandromorphs  have 
been  described  by  Pavlovsky  (1940). 

According  to  Schulze  (1921),  "H.  scupense"  may  become  over¬ 
grown  by  the  host  skin  when  it  feed's  on  tne  scrotum  of  sheep. 

In  attempts  to  determine  whether  feeding  by  tick  larvae  may 
produce  host  immunity  preventing  the  feeding  of  subsequent  larvae 
on  the  same  host,  Brumpt  and  Chabaud  (1947)  found  that  while  pos¬ 
sibly  some  immunity  may  develop  from  the  bites  of  Dermacentor 

f ictus  this  does  not  hold  when  laxnrae  of  H.  detritum  are  ap^ied 
ater  to  the  same  animal.  “ 

Skin  lesions,  a  powerful  salivary  anticoagulin,  and  an  egg 
toxin  that  did  not,  hdwever,  produce  symptoms  of  tick  paralysis 
have  been  studied  by  Hoeppli  and  Feng  (1933). 

Schulze  (1932c)  utilized  males  and  females  of  H.  detrittcn 
to  illustrate  his  point  that  on  unornamented  ticks  Tongitudinal 
furrows  are  found  in  constant  situations;  these  indicate  the 
place  of  attachment  of  the  weakly  transversely- striated  dorso- 
ventral  mviscles,  etc.  In  the  same  paper,  the  molting  of  "H. 
scupense**  from  nymph  to  adult  is  discussed  in  relation  to 
ornamentation  of  the  body  surface. 

A  condition  similar  to  polymorphic  eczema  among  mammals 
has  been  described  and  illustrated  for  Yugoslavian  females  of 
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“H.  scupense”  by  Oswald  (1938A).  It  is  characterized  secre- 
tion  of  drops  of  serous  liqtdd  over  the  entire  body  surface. 

In  one  or  two  days,  papules  appear,  followed  by  desquamation 
and  later  becoming  scabby.  The  same  author  (1938B)  described 
a  toxin  in  the  eggs  of  ”H.  scupense" . 


DISEASE  RELATIONS 

MAN;  "H.  scupense"  (=  H.  volgense),  harbors  Pasturella  pestis, 
the  causative  organism  of  pl'ague,  for  several  days  after  f'eeding 
on  an  infected  animal  and  can  transmit  the  bacteria  by  biting 
another  animal;  its  feces  also  contains  virulent  organisms. 

"H.  scupense"  appears  to  be  of  negligible  importance  in  the 
sustaining  of  certain  Soviet  foci  of  tularemia. 

H.  detritum  is  considered  by  Soviet  workers  to  be  a  possible 
vector  of  Uzbekistan  hemorrhagic  fever  (virus). 

In  North  Africa  and  in  Uzbekistan,  H.  detritxim  is  a  natural 
reservoir  of  Q  fever  (Coxiella  burnetii )7  and  the  organism  is 
transmitted  from  stage  to  stage  of  the  tick  and  through  the  eggs 
to  the  subsequent  generation. 

CATTLE;  H.  detritxim  is  an  important  vector  of  theileriasis 
(Theileria  disoar  and  T.  annulata) .  "H.  scupense"  is  also  a 

vector  of  theileriasis  "and  a  carrier  of  brucellosis  (Brxicella 
spp.). 


HORSES;  H.  detritxim  is  a  vector  of  eqxiine  piroplasmosis 
(Nuttallla  eqxa)  and  possibly  of  Nuttallia  minor. 


IDENTIFICAriON 

The  following  remarks  are  based  on  typical  specimens  of  H. 
detritxim  collected  in  Morocco,  Egypt,  the  Sudan,  Turkey,  soutlL 
eastern  Exirope,  and  Russia.  Remarks  on  variations  are  based  on 
Iranian  specimens  determined  definitely  as  H.  detritxun  by  Delpy, 
and  on  Middle  and  Far  Eastern  specimens  in  The  Schulze  collection. 
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Males;  Typical  males  have  the  subanal  shields  directly  pos- 
terior  of  the  adanal  shields;  the  lateral  grooves  are  clear  and 
rinifoimi,  reaching  almost  to  the  eyes;  scutal  punctations  are 
either  entirely  absent,  or  number  up  to  twelve  superficial,  un¬ 
obtrusive  punctations  either  scattered  or  more  or  less  localized 
on  the  scutal  surface;  the  appearance  of  the  scutum  is  bright 
and  shiny;  the  posteromedian  groove  is  narrow  and  long,  extending 
from  the  central  festoon  to  the  scutal  midlength;  the  paramedian 
grooves  are  distinct,  wider,  and  somewhat  deeper,  either  as  long 
as  or  shorter  than  the  posteromedian  groove;  the  area  in  which 
these  grooves  lie  is  usually  depressed.  The  size  is  medium  to 
large,  the  typical  color  is  intensely  black;  the  legs  are  red¬ 
dish  or  yellovrish  brown  and  may  be  somewhat  lighter  on  the  an¬ 
terior  surface.  The  posterior  margin  of  the  scutum  is  quite 
rectangular,  the  scutal  surface  is  usually  arched. 

The  specimen  illxxstrated  (Figure  158)  indicates  the  maximum 
amovint  of  punctation  fovmd  in  furrows  or  on  the  scutal  surface; 
the  pvmctations  in  the  grooves  of  this  specimen  are  especially 
numerous.  A  parma  is  either  present  or  absent;  if  present  it  is 
small  and  inconspicuous. 

Subanal  shields  vary  in  size  and  shape  from  small  to  moderate 

size. 


The  leg  segments  may  have  pale  rings  but  these  do  not  con¬ 
trast  greatly  with  the  basic  color  of  the  segments. 

The  following  variations  have  been  seen;  Lateral  groove  on 
one  side  not  so  distinct  as  on  the  other  side;  or  indistinct  on 
both  sides  beyond  the  posterior  third  (these  are  most  confusing 
specimens),  in  which  case  the  lateral  grooves  continue  anterior¬ 
ly  as  a  row  of  contiguoxis  punctations.  Linear  scutal  depressions 
extending  anteriorly  from  the  posterior  grooves  frequently  mar 
the  scutal  gloss.  The  scutal  color  may  be  various  shades  of 
brown.  In  greatly  engorged  specimens,  the  subanal  shields  are 
displaced  from  their  typically  posterior  position  to  a  lateral 
position,  external  of  the  central  axis  of  the  adanal  shields; 
such  specimens  shovild  not  be  confused  with  H.  dromedarii  or  H. 
impeltatum.  “  “ 
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Females;  The  genital  apron  is  typically  an  almost  equilateral 
triangle  with  slightly  convex  margins,  and  the  posterior  juncture 
is  rounded  or  narrowly  tnxncate,  not  narrowly  pointed.  In  profile, 
it  is  very  gradually  sloping  (Figure  161, E,F)  when  unengorged  but 
somewhat  mors  abruptly  sloping  when  engorged;  in  greatly  engorged 
specimens  the  central  area  protrudes  (Figure  161,d)  sometimes  with 
a  very  slight  concavity  centrally.  The  anterior  margin  may  be 
straight  or  slightly  concave  or  slightly  convex,  and  in  profile 
the  posterior  slope  may  be  more  acute  than  it  is  in  typical  fe¬ 
males;  in  these  cases  there  may  be  a  very  narrow  bulge  along  the 
anterior  margin.  The  shieldshaped  scutum  is  longer  than  wide; 
smooth  and  shiny;  with  from  four  to  ten  superficial,  scattered 
punctations  of  large  diameter;  pxmctations  may  be  entirely  lack¬ 
ing  or  a  very  few,  shallow,  minute  punctations  may  be  present. 

The  scutal  surface  in  greatly  engorged  specimens  may  be  slightly 
riigose.  The  cervical  grooves  are  long  and  wide,  and  reach  the 
posterior  scutal  margin. 

Note;  According  to  Pomerantsev  (1950) >  H»  detritum  is 
largest  in  Middle  Asia  and  gradually  diminishes  in  size  towards 
the  west  (Algeria).  Color  differences  of  varioxxs  parts  of  the 
body  do  not  support  division  of  H.  detrit'um  into  geographical 
races. 


The  larva  and  of  H.  detritim  have  been  described  and 

compared  with  those  of  other”Russian  species  by  Bernadaskaia 
(1939c).  Feldman-Muhsam  (194S)  also  described  these  stages  and 
compared  them  with  those  of  Palestinian  species. 

Identification  of  "H.  scupense” 

The  foUovang  remarks  concerning  the  biological  race  ”H. 
scupense"  are  from  Pomerantsev  (1950);  ” 

H.  scupense  is  similar  to  H.  detritum  and  difficult  to 
distinguish.  It  is  smaller,  has  shorter  legs,  and  has  a  more 
distinct  caudal  field  in  the  male  as  well  as  greater  scutal 
rugosity.  The  dorsal  projection  of  the  spiracular  plate  is 
broader  and  shorter.  The  capittilum  is  smaller  and  the  porose 
areas  of  the  female  are  more  rounded  than  in  H.  detrit\im.  The 
maximum  size  of  the  spiracular  plate  occurs  in  specimens  from 
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Central  Asia,  where  the  species  is  alirost  indistingviishable  from 
H.  detritum.  "It  may  be  best  to  regard  "H.  scupense"  as  a  winter, 
*single  host  form  of  H.  detritum" .. 

Schulze  collection  material  labelled  H.  scupense  conforms 
to  the  above  remarks  but  is  not  extensive  enough  to  be  of  great 
value. 

It  is  difficvilt  to  decide  what  taxonomic  disposition  should 
be  made  of  biological  entities  with  slight  morphological  varia¬ 
tions,  svich  as  "H.  scupense"  appears  to  be.  It  appears  that  the 
observations  on  this  form  iiave  been  carefully  done,  but  the  bio¬ 
logical  and  taxonomic  principles  involved  are  unusual  if  not 
unique  in  the  study  of  ticks.  Pomerantzev's  approach  appears  to 
have  considerable  merit. 
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Figures  162  and  163,  dorsal  and  ventral  views 
Figures  I64  and  165,  dorsal  and  ventral  views 

A,  5,  genital  area.  B  to  D,  5,  genital  area  outline  and  profile. 
B,  vinengorged.  C,  partly  engorged.  D,  fully  engorged. 

HYALCMKA  DROMEDARII 
Egyptian  Specimens 

PLATE  XLVIII 
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HYALOI-m  rROMETARII  Koch,  1S44. 


(Figures  162  to  I65) 
THE  CAI-EL  HYALOMiA 


NOTE;  Numerous  early  literature  references  to  "H.  aegyptium” 
apply  in  whole  or  part  to  H.  dromedarii,  but  without  study  of  indi- 
vidual  author’s  material  iT  is  impossible  to  state  the  exact  spe¬ 
cies.  In  the  pre_Celpy  period,  the  name  H.  dromedarii  was  fre¬ 
quently  used  for  Hyalomma  ticks  from  cameTs,  but  the  possibility 
that  several  species  may  have  been  included  under  this  name  indi¬ 
cates  that  caution  should  be  exercised  before  it  is  assumed  that 
all  early  references  to  Hyalomma  ticks  on  camels  refer  to  H. 
dromedarii ♦  The  various  "subspecies"  of  H.  dromedarii ,  now  con- 
sidered  invalid,  and  the  few  known  synonjnns  of  this  species  are 
noted  below  in  the  section  on  distribution.  No  type  specimens 
conforming  to  present  concepts  for  this  species  are  available 
(see  Feldman-Mvihsara  1954)  but  since  species  criteria  are  now  well 
defined,  substitute  type  specimens  should  be  selected  and  so 
designated  in  an  established  collection. 


DISTRIBUTION  IN  THE  SUDAN 

Hyalomma  dromedarii  ranges  extensively  north  of  12°N .  lati¬ 
tude  but  is  entirely  absent  in  the  south  of  the  Sudan.  The  camel 
hyalomma  has  not  been  previously  recorded  from  the  Sudan,  but 
earlier  references  to  H.  aegyptium  undoubtedly  refer  in  part  to 
H.  dromedarii . 

Localities  from  which  specimens  have  been  seen  (all  from 
camels  \inless  otherwise  specified)  are; 

Northern;  Ed  Darner  and  Shendi  (camels  and  bulls;  SVS). 

Berber  (camels  and  horses;  SVS).  Wadi  Haifa,  Abu  Hamed,  Atbara, 

Ed  Damer  (camels  and  cattle;  HH). 

Khartoum;  Khartoum  and  Omdurman  (common  on  domestic  animals, 
especially  camels;  SVS,  SGC,  HH). 
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Kassala;  Kassala  (camels  and  cattle;  SV3).  Port  Sudan 
(cattle  and  horses;  SVS).  Tokar  (donkeys;  SVS). 

Darfur;  Nyala  (SVS).  Muhagariya  (donkeys,  camels,  horses, 
and  cattle;  SVS).  Zalingei  (camels,  goats,  and  horses;  SVS). 

Kor dof an ;  El  Obeid  (camels  and  cattle:  SVS).  "Northern 
Kordofan^  tSVS).  Umm  Indiraba  (cattle;  SVS;.  "Western  Kordofan" 
(sheep;  SVS). 

Blue  Nile;  Wad  Medani  (cattle  and  camels;  HH).  Hassa  Heissa 
(Kohls  det . ,  G .  B.  Thompson,  correspondence). 


DISTRIBUTION 

H.  drome darii  is  common  wherever  camels  occur;  in  southern 
Russia  Clurkemnia,  southern  Tadzhikistan  and  Uzbekistan)*,  and 
in  the  Far,  Middle,  and  Near  East.  In  Africa,  it  is  found  in 
North  Africa,  in  the  transitional  belt  just  south  of  the  great 
northern  deserts,  in  the  eastern  and  coastal  lowlands  as  far 
south  as  the  Soraalilands ,  and  in  northeastern  Kenya.  Small  in¬ 
troduced  populations  have  been  found  in  the  Union  of  South  Africa 
and  in  Southwest  Africa,  but  whether  they  now  s\arvive  is  unknown. 
In  some  areas,  e.g.  Anatolia,  the  camel  hyalorama  feeds  on  other 
hosts  since  camels  are  now  considerably  less  common  than  hereto¬ 
fore.  The  distribution  of  this  species  has  been  mapped  by  the 
American  Geographical  Society  (1954).  It  is  of  interest  to  note 
that  within  the  range  of  H.  dromedarii ,  from  the  Eastern  Desert 
of  Egypt  to  Afghanistan,  there  exists  a  more  localized  but  highly 
distinctive  parasite  of  bactrian,  or  two-hvunped,  camels,  H. 
schytlzei  Olenev,  1931  (see  page  525)  >  which  also  attacks  'Sromeda- 
ries. 


*Pomerantzev  (1950)  lists  the  synonymous  "H.  asiaticum"  from  des¬ 
erts  and  semideserts  of  southern  and  eastern  Transcaucasia  and  a 
considerable  part  of  Kazkhstan.  In  the  south  its  distribution 
extends  to  the  boundaries  of  the  Soviet  Union,  embracing  a  con¬ 
siderable  part  of  Turkmenia,  Uzbekstan,  and  Tadzhiskstan;  also 
Iran  and  central  Asia. 
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Note;  All  references  below  are  to  "H.  drome darii“  unless 
otherv.'i3e  specified. 

OUTLYPIG  ISLANDS;  CANAF.Y  ISLANES  (As  H.  d.  canariensis; 

Schulze  and  Schlottke  1930.  As  H.  d.  drome'darTi ;  Kratz  1940). 

NORTH  AFRICA;  EDROCCO  (Lavier  1923.  Blanc,  Br\aneau,  Martin, 
and  Maurice  l94o.  Blanc,  Martin,  and  Bruneau  1949).  ALGERIA  (As 
H.  ap.^/ptiuiTi  dromedarii  and  as  H.  a.  margaropoides;  Senevet  1922B). 
TUIliSIA  (Pavesi  1(^84.  Tonelli-lTondelli  1^3 <^A.  Colas-Belcour  1931 . 
Colas-Belcour  and  Rageau  1951).  LIBYA  (Franchini  and  Cadeddu  1927. 
Franchini  1927,1928B,1929A,B,E.  Stella  193 SC .  Tonelli-Rondelli 
1930A,1932A,C ,D,1935.  Gaspare  1933.  As  H.  anatolicum  zavattarii; 
Tonelli-Rondelli  1935.  Stella  193ac.  Kratz  EGYPT  (Koch 

1344..  Nagaty  1947.  Taylor,  Mount,  Hoogstraal,  and  Dressier 
1952.  Wassif  1954). 

WEST  AFRICA;  FRENCH  VEST  AFRICA  (Blanc,  Martin,  and  Bruneau 
1949.  Villiers  1955). 

EAST  AFRICA;  SUEAl  (Hoogstraal  1954B.  The  "H.  dromedarii 
f.  leptosoma"  attributed  to  Schulze  by  Kratz  1940,  on  the  basis 
of  material  from  Sudanese  cattle,  represents  weak,  poorly  developed 
individuals  of  H.  dromedarii,  H.  excavatum,  or  H.  irapeltatvim;  it 
is  most  likely  the  last-named  species). 

ETHIOPIA  (Stella  1940).  ERITREA  (As  H.  tunesiacum  ganorai ; 
Tonelli-Rondelli  1932C.  Stella  1940.  Kratz  1940.  As  hT  d. 
dromedarii;  Tonelli-Rondelli  1930A.  As  H.  dromedarii;  llTro 
1'555).  'i^RElICH  SOMALHAITO  (Hoogstraal  1953D).  ITALiill  SQ-IALILAIID 
(pavesi  1S34A.  Paoli  1916.  Tonelli-Rondelli  1926A,1935.  Fran¬ 
chini  1929C.  Niro  1935.  Stella  1939A,1940).  BRITISH  SOMALILAIID 
(Specimens  from  camels  at  Las  Anod  in  BH'JH  collections;  HH  det.). 

KENYA  ^Lewis’  (1931B,1934)  H.  dromedarii  from  the  Rift 
Valley  and  from  the  Masai  Reseirve” are  misideniifications  (material 
checked  by  HH).  H.  dromedarii  does,  however,  occiar  in  the  arid 
Northern  Frontier” Province  (material  sent  to  the  writer  by  Miss 
J.  B.  Walker  for  determination).  This  species  has  been  reported 
by  Daubney  (1937)  and  ETuUigan  (1938)  without  fiorther  details 
except  that  the  material  had  been  identified  by  Schulze_.7 
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^TANGA1'IYII(A  specimens  identified  by  E.  A.  Levris  as  H.  droraei- 
darii  have  been  reported  by  Cornell  (1936) .  This  improbable 
record  should  be  verified  by  checking  the  material. 7 

^OUTHERN  AFRICA;  Although  southern  Africa  is  out  of  the 
normal  range  of*  H.  dromedarii.  Theiler  (correspondence)  has 
material  of  this” species  from  camels  introduced  into  the  Vryburg 
and  Gordonia  districts  on  the  old  camel  patrol  route  vrith  head¬ 
quarters  at  Rietfontein  on  the  border  of  the  Union  and  Southwest 
Africa.  Another  collection  is  from  the  ears  of  a  camel  at  Okalan- 
ga  in  the  extreme  west  of  Ovaraboland,  Southwest  Africa.  This 
material  was  collected  between  1939  and  1942,  before  the  dis¬ 
continuance  of  the  camel  corps.  Whether  H.  dromedarii  survives 
in  these  localities  is  not  known.7  ” 

NEAR  EAST  ;  PALESTDIE  (Bodenheimer  1937.  Adler  and  Feldman- 
I-iuhsam  1'546>194S.  Feldman-Muhsam  1948) .  YEMEN  (Sanborn  and 
Hoogstraal  1953.  Hoogstraal,  ms.).  IRAQ  (Khayyat  and  Gilder 
1947.  Hoogstraal,  ms.).  TP^SJORTAII ,  SAUTT  ARABIA,  and  AT'EN 
(Hoogstraal,  mss.).  IPAN  (Delpy  1936,1937B,1946A,1949A,B,C . 

Eelpy  and  Gouchey  1937.  Nemenz  1953.  As  H.  yakimoyi  persiacum; 
Olenev  1931A,C.  As  H.  yakimovi;  Pospelova-Shtrom  1^32.  As  rf. 
delpyi;  Schulze  193'6D)  .  ^iJrkEY  (Koch  1844.  Kratz  1940.  Kiirt- 
pinar  1954.  Mimiogiu  1954.  Common  throughout  central  and 
eastern  Anatolia,  even  where  camels  have  recently  become  scarcej 
rare  in  western  Anatolia:  Hoogstraal,  ms.). 

RUSSIA;  As  H.  asiaticum  or  H.  a.  asiaticum;  Galuzo  1935. 
Pomerantzev  1937.”  Bogoroditsky  and  Bernadskaia  1938.  Bernadskaia 
1939B,C.  Chumakov,  Petrova,  and  Sondak  1945.  Pervoraaisky  1947. 
Harkov,  Gildenblat,  Kurchatov,  and  Petunin  1948.  Olenev  1950. 
Pomerantzev  1950.  Reraentsova  1953.  Pavlovsky,  Pervomaisky,  and 
Chagin  1954.  Tselishcheva  1954.  Petrisheheva  1955.  Zhmaeva, 
Pchelkina,  Mishchenko,  and  Karulin  1955.  Serdyukova  1955. 

As  H.  asiaticum  caucasitm  Pomerantzev:  in  Pomerantzev, 
Matikashvily,  and  Lo  tot  sky  I’^AO.  Pomerantzev  1950. 

As  H.  dromedarii;  Yakimov  1923.  Olenev  1929B.  Pomerantzev 
1934,195^.  Pavlovsky  and  Pomerantzev  1934.  Kurchatov  1941. 
Pomerantzev,  Matikashvily,  and  Lototsky  1940.  Pavlovsky  1940. 
Chumakov,  Petrova,  and  Sondak  1945.  Alfeev  1948,1951.  Pervo- 
maislQr  1949. 
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As  H.  droniedaxii  asiaticum;  Schulze  and  Schlottke  1930. 
Olenev  l929A,l53lA,C  ,1^34.  Galuzo  1934.  Pornerantzev  1950.  Sone 
of  these  may  apply  to  H.  excavatuii,  this  is  especially  likely  in 
the  case  of  Galuzo  193Z.  Feldman-! !uhs am  1954  does  not  accept 
Delpy's  synonymy  of  this  form  under  H.  dromedarii  but  does  not 
provide  reasons  or  suggest  a  substitute. 

As  H.  aegyptiuin  dromedarii;  Yakimov  1917,1922. 

As  "H.  tunesiacum  amurense  Schulze”:  described  and  illus¬ 
trated  by  Kratz  194<^.  Eelpy  19495  attributed  "H.  amurense 
Olenev,  19310”  to  H.  excavatura.  ~ 

As  H.  pavlovskyi ;  Olenev  19310.  Galuzo  1935.  As  H. 
yakimoviT  Olenev  1931A,C .  Galuzo  1935.  Pospelova-Shtrom 

I'CCDPLE  EAST;  AFGHAI^ISTAN  (Hoogstraal,  ms.).  INPIA  and 
PAKISTAN  /ks  ri.  asiaticum  citripes;  Schulze  (1934X).  As  II. 
d.  citripes;  Kratz  .  According  to  Delpy  (19493)  these 

are  synonyms  of  H.  dromedarii ♦  Feldraan-Huhsam  (1954)  states, 
without  fvirther  explanation,  that  they  are  not.  Records  of  H. 
dromedarii  by  Sharif  (1928)  and  Sen  (1933)  are  questionable_.7 

FAR  EAST;  TIBET  (and  MONGOLIA) ;  As  H.  kozlovi;  Olenev 
193 IB.  Kratz  1940.  As  H.  asiaticum  kozlovi;  Pornerantzev  1950. 

^INDOCHINA;  The  H.  d.  indo sinensis  of  Toumanoff  (19^^4) 
refers  to  H.  marginatumT  7~ 

BIPORTED  SPECB'IENS;  ARGENT DI A  (Found  on  camels  from  Dal<ar: 
Lahiiie  imi: - 

NOTE;  Portugese  material  under  this  name  (da  Silva  Leitao 
1945)  is  assumed  (HH)  to  be  misidentified. 


HOSTS 

Until  recently,  only  the  hosts  of  adult  H.  oromedarii  were 
knoim.  These  are  chiefly  camels,  but  also  include  cattle  and 
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horses  and,  to  some  extent,  sheep,  and  dors.  Man  is  nn_ 

coramonly  attacked  by  adults,  but  more  frequently  by  larvae  ana 
nymphs.  H.  dromedaril  is  so  intimately  associated  with  camels 
that  it  does  not  occur  outside  the  normal  ran^e  of  these  aramals. 
However  in  parts  of  Anatolia  v/here  camels  are  now  considerably 
less  numerous  than  heretofore,  large  numbers  of  adults  have  been 
found  on  cattle  and  horses,  fewer  on  sheep  and  goats  (Hoogstraal, 
ms. ) . 


In  nature,  remote  from  large  concentrations  of  domestic  ani¬ 
mals,  larvae  and  nymphs  feed  on  small  burrowing  mammals  and  hares, 
rarely  on  lizards.  Adults  venture  forth  in  search  of  larger  hosts. 
Nymphs  appear  to  be  more  versatile,  depending  on  local  situations, 
and  may  infest  camels,  cattle,  and  horses  in  large  numbers. 

Factors  inducing  the  selection  of  hosts  by  nymphs  are  in  need  of 
study. 


In  the  laboratory,  Delpy  and  Gouchey  (1937)  fed  larvae  on 
hares  and  calves  but  this  stage  rarely  engorged  on  camels  or 
sheep.  The  same  was  true  for  nymphs.  Adults  attached  rapidly 
to  camels  and  cattle,  rarely  to  sheep.  It  was  often  diffic\ilt 
to  rear  on  a  calf  the  Fi  generation  of  a  female  collected  on  a 
camel.  Further  review  of  Delpj’'  and  Gouchey’ s  report  is  presented 
in  BIOLXY  below. 

In  Yemen,  Southwestern  Arabia,  numerous  larvae  and  nymphs 
have  been  collected  from  the  following  hosts  (Hoogstraal,  ms.): 

Lepus  arabicus  arabicus  Ehrenberg 

Lepus  arabicus  subsp. 

Rattus  rattus  rattus  Linnaeus  (rare) 

Gerbillus  cheesmani  maritimus  Sanborn  and  Hoogstraal 

In  Egypt,  including  Sinai,  nymphs  have  been  taken  from 
hedgehogs,  hares,  rodents,  and  lizards  (identifications  based 
on  adults  reared  from  nymphs)  (Hoogstraal,  ms.). 

Hemi echinus  auritus  aegyptius  Fischer  (common  on 
Mediterranean  littoral) 

Paraechinus  aethiopicus  dorsalis  Anderson  and  Re  Winton 
(few  hosts  examined") 
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Lepus  capensis  sinaiticus  Ehrenberg  (fe’.'7  hosts  examined) 
Lepus  capensis  aegyptiiis  b'esmarest  (common) 

Gerbillus  (hipodillus)  quadriraaculatus  Lataste  (rare) 
Gerbillus  g.  ,’:;erbillus  Olivier  (fairly  common) 

Gerbillus  pyramidum  Geoffrey  (common) 

Meriones  c.  crassus  Sundevall  (common,  also  in  burrows) 
I'leriones  s.  shawi  Duvernoy  (common,  also  in  burrows) 
Psammomys~o .~o5esus  Cretzschmar  (common,  also  in  burrows) 
Jaculus~3  ."jaculus  Linnaeus  (rare ) 

Acanthodactylus  boskianus  Laud,  (Lizard)  (uncommon) 

According  to  Pomerantzev  (1934)  hosts  of  the  immature  stages 
in  Armenia  include  reptiles  and  wild  birds.  The  fatty  sub¬ 
cutaneous  layers  of  ground  squirrels,  Citellus  sp.,  used  as 
laboratory  hosts  (Pospelova-Shtrom  1932),  may  liinder  the  attach¬ 
ment  and  feeding  of  larval  H.  dromeaarii  (=  H.  yaklmowi ) . 

In  Russia  (Pomerantzev  1950),  adult  hosts  are  camels,  horses, 
and  sheep  while  nymphs  feed  in  large  numbers  on  cattle  and  camels. 
Hosts  of  adults  of  the  synonymous  H.  asiaticum  are  camels,  cattle, 
horses,  and  sheep;  rarely  donkeys , ”go at s,  domestic  and  wild  pigs, 
hares  and  hedgehogs;  sometimes  man.  ll^naphs  of  this  latter  form 
occur  on  hedgehogs,  in  burrows  of  large  "pescharOd."  and  gophers, 
^^^hile  larvae  are  often  on  hedgehogs.  Both  immature  stages  are 
found  (?together)  on  hares,  gophers,  jerboas,  "peschanki'' ,  cats 
and  dogs,  and  single  nymphs  are  found  on  cattle  and  sheep 
(Bogoroditsky  and  Bernadskaia  1938) . 


BIOLOGY 
Life  Cycle 

The  question  of  the  normal  number  of  hosts  of  K.  droraedarii 
is  moot.  Belpy  and  Gouchey  (1937)  consider  it  as  a^three-host 
tick  that  may  utilize  only  two  hosts  under  unfavorable  conditions; 
i.e.  great  heat,  when  larvae  molt  quickly  and  reattach  as  nymphs 
nearby  on  the  same  host  in  order  to  avoid  desiccation.  It  would 
appear  that  normally,  on  burrowing  mammals,  this  need  would  not 
arise  since  the  hosts  venture  from  their  relatively  cool  tunnels 
only  after  the  sun  goes  dovm  (deserts  are  usually  cool  at  night). 


_  427  _ 


Alfeev  (1951)  reared  H.  dromedarii  as  a  single  host  tick  on  rabbits 
and  noted  that  adult s''iiiove  to  new  positions  shortly  after  molting 
and  remain  unattached  to  the  host  for  a  day  or  two  afterwards. 

Field  observations  suggest  that  this  is  normally  a  two  host 
tick,  the  change  in  hosts  usually  occurring  after  the  nymphai- 
adult  molt,  infrequently  after  the  larvaL-nymphal  molt  (Hoogstraal, 
ms.).  In  Russia  the  former  type  appears  most  common  (Pomerantzev 

1950). 

Experimentally,  Pospelova-Shtrom  (1932)  bred  H.  dromedarii 
(=  H.  yakimowi)  on  one,  two,  or  three  hosts.  For  The  single  host 
lif^  cycle,  she  employed  the  hedgehog.  ^The  highly  artificial 
conditions  and  exceptional  hosts  utilized  in  this  experiment  pre¬ 
clude  additional  deductions  from  the  results.__y 

During  the  warm  season  in  Iran,  the  briefest  life  cycle  obu 
served  by  Delpy  and  Gouchey  (1937)  was  93  days;  During  cold 
weather,  280  or  more  days  were  necessary.  Two  generations  a  year 
may  occur  in  nattare.  Variations  in  life  cycle  length  are  due  to 
external  or  climatic  factors  affecting  ovi position,  hatching,  and 
premolting  periods;  feeding  times  are  similar  at  all  seasons. 

These  findings  are  diametrically  opposed  to  those  of  Pospelova- 
Shtrom  (loc.  cit. ),  who  concluded,  after  rearing  two  generations 
under  difTerent  temperatxire  and  humidity  conditions,  that  varia¬ 
tions  in  the  length  of  different  stages  depends  more  on  host  body- 
temperatxire  than  on  atmospheric  differences.  The  Delpy-Govichey 
conclusions  are  more  in  line  with  visvial  concepts  concerning  factors 
affecting  tick  life  cycles.  (See  page  704) 

In  Egypt,  some  slight  seasonal  variation  in  incidence  of 
adults  on  camels  is  noticed  (Hoogstraal,  ms.).  Normal  3JXe  cycle 
activity  appears  to  continue  the  year  around,  except  that  it  is 
slower  during  the  winter.  For  instance,  during  the  sximmer, 
nymphs  molt  to  adults  from  seventeen  to  26  days  after  dropping  from 
the  host  while  in  vrinter  this  period  is  extended  to  from  27  to  48 
days. 


Feeding  time  for  each  stage,  according  to  Delpy  and  Gouchey, 
is  as  follows; 
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STAGE 


DAYS 


IXTREl-lES 


Larva 

Nymph 

Female 


6 

7 

11 


3  to  11 
5  to  9 
7  to  15 


These  authors  reported  individual  females  laying  from  2000 
to  8000  eggs,  but  Pomerantzev  (1950,  for  the  synonymous  H. 
asiaticum)  notes  as  many  as  14^0  eggs.  ” 

Males  mate  vd.th  unengorged  or  with  feeding  females  while  on 
the  host.  In  the  absence  of  males,  females  either  detach  pre- 
matvirely  from  the  host  or  remain  fixed  for  an  exceptionally 
long  time  -  as  long  as  two  months. 

In  the  Kazalinski  district  of  Russia  (Pomerantzev  1950) , 
advilts  parasitize  domestic  animals  from  April  to  the  end  of 
October,  but  are  most  common  from  May  through  August  while 
larvae  and  nymphs  attack  hedgehogs  in  July  and  August.  Fe¬ 
males  that  become  engorged  late  in  autiimn  undergo  a  winter 
diapause  and  do  not  oviposit  till  spring. 


Ecology 


Delpy  and  Gouchey  (1937)  found  H.  drome darii  to  be  very 
tolerant  of  low  humidity  and  extremes  in  temperature  (OOC.  to 
37®C.).  Unfed  larvae  and  especially  unfed  nymphs  avoid  dry 
atmosphere  more  than  engorged  stages  and  adults. 

H.  dromedarii  is  probably  the  most  con^sletely  desert-adapted 
of  aii  ixodid  ticks.  In  remote  Siwa  Oasis  of  Egypt,  it,  together 
with  R.  sanguineus,  is  the  only  common  ixodid  tick.  Italian  and 
Frencli  observers  elsewhere  in  North  Africa  and  Soviet  workers  in 
Russia  have  made  similar  observations.  The  camel  hyalomma  ap¬ 
pears  to  be  equally  at  home  in  all  desert  situations  where  ani¬ 
mals  occur,  as  well  as  in  semi desert  and  steppe  areas.  In  Yemen 
and  Eritrea,  it  is  also  common  in  mountainous  areas  to  7000  feet 
altitude  wherever  there  are  people  and  camels  (Hoogstraal,  ms.). 

When  traveling  over  remote  parts  of  the  African  and  Arabian 
deserts  engorged  females  have  been  observed  desperately  crawling 
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on  sand.  The  opportvinities  for  dispersal  of  H.  drome darii  over 
long  camel  routes  may  easily  be  imagined,  but” a  large  number  of 
ticks  undoubtedly  perish  in  either  the  egg  or  Isirval  stage  along 
these  wide  and  indefinite  trails  through  barren  deserts.  Blanc, 
Martin,  and  Bruneau  (1949)  report  females  on  camels  that  had  ar¬ 
rived,  after  a  trek  of  longer  than  a  week,  across  the  Sahara,  at 
Goulimine  in  southern  Morocco  from  Maviritania,  over  a  thousand 
kilometers  away.  In  Egypt,  similar  infestations  are  foimd  in 
the  Cairo  area  on  camels  just  arrived  from  the  Sudan  (these 
also  bear  other  Sudanese  but  not  Egyptian  species  of  ticks) 
and  in  Siwa  Oasis  on  camels  from  distant  parts  of  Libya. 

In  Egypt,  unfed  advilts  may  be  taken  on  the  desert  of  the 
Mediterranean  littoral  at  any  time  of  the  year.  Unfed  adults 
either  come  rushing  at  any  potential  host,  including  man,  from 
\jnder  desert  shrubs  or  are  collected  in  rodent  btorrows  before 
they  depart  in  search  of  larger  hosts.  Engorged,  ovipositing 
females  may  be  observed  in  rodent  bvirrows  as  well  as  under  des¬ 
ert  shrubs,  in  camel  yards,  and  under  stones.  On  the  littoral 
desert  unfed  adults  are  seen  at  any  time  of  the  day  in  all  sea¬ 
sons. 


miARKS 

In  attempts  to  determine  whether  larvae  produce  an  acquired 
immunity  in  the  hosts,  thus  preventing  subsequent  larvae  from 
engorging  on  the  same  animal,  Brumpt  and  Chabaud  (1947)  fed  this 
stage  on  rabbits  with  negative  results. 

Differences  in  size  of  each  stage  and  sex  have  been  presented 
by  Campana-Rouget  (1954) . 

A  capillary  tube  arrangement,  which  has  proved  successful 
for  the  artificial  feeding  of  adults  of  H.  dromedarii  for  physio¬ 
logical  and  disease- transmission  studies,  has  been  described  by 
Chabaud  (1950A) . 

Parasitic  wasps  (Hymenoptera) ,  Hionterellus  hookeri,  have 
been  bred  from  nymphs  of  H.  ^omedarii  (■  H.  asiaticum)  in  Russia 
by  Bernadskaia  (1939B). 
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Integumentary  sense  organs,  which  are  fixed  in  number  and 
location  and  essentially  similar  in  all  stages,  though  more 
primitive  in  larvae,  have  been  described  and  illustrated  by  Dinnik 
and  Zumpt  ^949) •  These  are  the  organs  that  Delpy  (1938)  had 
previously  referred  to  as  spiracles  ("stigmates  respiratoires"). 

Pervomaisky  (1949)  was  tinable  to  rear  a  full  Fi  generation 
from  parthenogenetic  females  of  H.  dromedarii «  Abnormal  specimens 
have  been  described  by  Pavlovsky~(l940 j  and  5lfeev  (1948). 

The  feeding  of  large  numbers  of  this  tick  (=  H.  asiaticum) 
induces  inflammation  of  the  host  skin  that  hinders^normal  engorge- 
ment,  especially  of  females  that  are  likely  to  die  as  a  result. 
When  additional  species  compete  for  space,  "a  further  antagonistic 
factor  increases  the  obstacles"  (Pavlovsky,  Pervomaisky,  and 
Chagin  1954^ 

Warbxurton  and  Nuttall  (1909»  page  7l)  produced  an  excellent 
illustration  of  H.  ^omedarii  (H.  aegyptium)  but  the  legend, 
inferring  South  XCrica  as  the  source^is  misleading.  Apparently 
the  only  specimen  from  South  Africa  is  the  abnormal  one  (figiire 
18),  the  identity  of  which  is  uncertain. 

"H.  asiaticum" ,  which  Delpy  considers  to  be  a  synonym  of 
H.  dromedarii,  is  still  treated  by  Soviet  workers  (Pomerantsev 
T950^  as  a  separate  species  with  several  subspecies  and  with  a 
wider  geographical  range  than  H.  dromedarii.  This  form  is  less 
robust,  smaller,  and  more  slen‘3er,  with  a  shorter  posteromedian 
groove  than  in  giant  males  typical  of  H.  dron^darii.  The  fe¬ 
males  are  more  elongate  than  the  typically  robust  female  H. 
dromedarii  and  the  length-width  ratio  of  their  palpi  and  of 
their  scutm  is  longer.  Such  individuals  are  also  encountered 
in  African  populations.  Delpy  (1946)  first  considered  the  short, 
wide  palpal  shape  to  be  diagnostic  but  further  studies  indicated 
so  much  variation  that  "applied  strictly  to  determination  of 
isolated  specimens,  (this  character)  would  have  led  to  errors, 
(Also)  the  ratios  that  are  true  for  a  young,  recently  molted 
tick  are  no  longer  acciu*ate  when  this  tick  has  aged  and  become 
engorged".  The  shortness  of  the  posteromedian  groove  appears 
concomitant  with  the  general  lack  of  robustness  in  these  smaller 
and  more  slender  ticks. 
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Feldman-Muhsam  (1954)  states  "The  type  specimens  of  H.  drome¬ 
dary  asiaticum  as  well  as  H.  asiaticum  citripes  differ  from  H. 
dromedarii  and  are  not  synonyms  of  H.  dromedarii** .  Without  further 
explanation,  it  is  impossible  to  evaluate  this  remark. 


DISEASE  RELATIONS 

MAN;  A  host  and  vector  of  Q  fever  (Coxiella  bximetii). 

Experimentally,  this  tick  can  be  infected  with  the  virus  of 
Russian  spring- sximmer  encephalitis,  with  the  vims  of  mosquito- 
bome  autumn  encephalitis  from  the  Russian  Maritime  Province, 
and  with  the  virus  of  a  Japanese  mosquito- borne  encephalitis. 

CATTLE:  Theileriasis  (Theileria  spp.).  This  tick  (as  H. 
asiaticm)  is  apparently  not  a  carrier  of  bmcellosis  (BmceTla 
spp.). 


CAl'ELS;  Theileriasis  (Theileria  camelensis). 


IDENTIFICATION 

Males;  Typical  males  are  recognized  by  (l)  large  size 
(average  length;  5-7  ram.,  range  5.2  mm.  to  7.0  mm. j  average 
width;  3.8  mm.,  range  3.0  mm.  to  5.0  mm.),  (2)  distinct  lateral 
displacement  of  the  subanal  shields,  (3)  short,  deep  lateral 
grooves  limited  to  the  posterior  third  of  the  scutvimj  and  (4) 
few,  large  shallow  pxanctations  variously  scattered  over  the 
surface  and  conqjlete  or  almost  complete  absence  of  other  puncta- 
tions.  Also  distinctive  is  the  deep,  'usually  narrow,  postero¬ 
median  groove  extending  from  the  distinct  parma  to  the  scutal 
midlength.  This  groove  is  boxjnded  on  either  side  by  converging 
ridges;  lateral  of  these  ridges  are  deep,  wide,  often  rugose 
paramedian  grooves.  The  paramedian  grooves  are  of  variable 
length,  and  posteriorly  delineate  the  two  median  pairs  of  fes¬ 
toons,  which  are  often  massive  and  which  are  larger  than  the 
more  or  less  distinct  three  lateral  pairs  of  festoons.  Another 
pair  of  parallel  ridges  may  be  present  between  the  paramedian 
grooves  and  the  lateral  grooves. 
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Variations  of  the  above  characters  are  as  follows:  Small 
punctations  may  be  present  and  rarely  may  be  obtrusive  enough 
to  suggest  H.  inroeltatum;  also  a  line  of  large  punctations  ex¬ 
tending  anteriorly  from  the  apex  of  the  lateral  grooves  may  sug¬ 
gest  H.  impeltatum.  In  engorged  specimens,  at  least,  differences 
in  the  posterior  area  of  the  scutum  separate  such  specimens.  In 
some  specimens  a  dense  field  of  small  punctations  may  be  present 
posteriorly,  suggestive  of  H.  excavatum.  The  subanal  shields  are 
sometimes  divided  into  two  pairs,  but  very  few  such  specimens 
have  been  seen  during  the  present  study.  In  \inengorged  males, 
the  subanal  shields  are  closer  to  the  central  axis  of  the  anal 
shields  than  otherwise,  but  their  center  is  still  exterior  of 
the  central  axis  of  the  adanals.  Color  varies  from  yellowish 
brown  through  dark  brown  to  brownish  black.  The  legs  are  usually 
paler  than  the  scutum  and  the  segments  may  be  ringed  by  a  paler 
band. 


Females:  Typical  females  may  be  recognized  by  (l)  the  nar- 
rowly  elongate  and  triangular  genital  aperture,  which  in  profile 
slopes  gradually,  (2)  the  comparatively  id.de  scutal  outline 
(length-width  ratio  about  equal,  (3)  few,  large,  scattered  punc¬ 
tations  and  frequent  rugosity  of  the  scutal  surface,  and  (4) 
large  size.  The  palpi  are  usually  twice  as  long  as  their  com¬ 
bined  width.  The  color  varies  from  yellowish  brown  to  black; 
the  legs  are  usixally  paler  than  the  body  and  may  be  concolorous 
or  ringed. 

The  genital  aperture  is  most  distinctive  and  hardly  variable. 
In  newly  molted  females  its  outline  is  slightly  concave  subu 
apically,  but  in  engorged  specimens  the  lateral  margins  are 
usually  straight.  The  narrowly  triangular  outline  is  apparent¬ 
ly  never  lost.  A  narrow,  raised  integumental  fold  surrounds 
the  apron. 

The  scutal  outline  is  ^dLdest  just  anterior  of  the  eyes. 

The  wide,  deep,  long  cervical  grooves  are  usually  rugose  as  is 
also  the  scutal  surface  of  most  engorged  specimens.  From  ten 
to  twenty  (average  thirteen)  large  punctations  are  scattered 
over  the  central  field  and  an  equal  number  occur  in  each  scapular 
field.  Average  newly  molted  specimens  measure  about  5*5  mm.  long 
by  3.2  ram.  wide,  but  engorged  individuals  may  be  30.0  ram.  long  and 
15.0  mm.  wide.  Scutal  length  is  about  3.2  ram.,  width  about  2.8  ram. 
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The  larva  and  nymph  (as  H.  asiaticum)  have  been  described 
and  compared  with  those  of  other  species  by  Bernadskaia  (1939C) 
and  (as  H.  dromedarii)  by  Feldman-Muhsam  (1948). 
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Figures  l66  to  167,  c?,  dorsal  and  ventral  views 
Figures  168  to  169,  $,  dorsal  and  ventral  views 

A,  $  genital  area.  B  to  D,  $  genital  area  outline  and  profile. 
B,  unengorged.  C,  partly  engorged.  D,  fully  engorged. 

HfALCMMA  EiCCAVATlM 
Egyptian  Specimens 

PLATE  XIL 
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HYALCMMA  EXCAVATUM  Koch,  1844. 


(Figures  166  to  169) 
THE  a4ALL  HZALCMMA 


NOTE;  Schulze  and  his  co-workers  employed  the  name  H.  savignyi 
(Gervais  1844)  for  this  tick,  and  following  their  usual  i^actice 
appended  a  variety  of  subspecific  names  to  it.  References  to  H. 
depressvim,  H.  Ixisitanicum  subspp.,  H.  pusill'us  subspp.,  and  H.~ 
rhipice^aloides  also  apply  to  H.  excavatum.  The  name  H.  anatolicum, 
as  used  by  Russian  and  French  workers,  app3j.es  to  H.  excavatm. 

For  a  list  of  synonyms,  see  Delpy  (1949B,  pp.  47 5^377 j . 

Adler  and  Feldman-Muhsam  (1948)  and  Feldman-Muhsam,  follovring 
Schulze*s  lead,  applied  the  name  H.  savignyi  in  stvidies  of  H. 
excavatum.  After  examining  Kochi's  type  specimens,  Feldman-Huhsam 
(1954)  agreed  with  Delpy  that  H.  excavatum  is  the  proper  name  for 
this  tick.  This  is  accepted  as  a  final  decision. 


DISTRIBUnON  IN  THE  SUDAN 

H.  excavatum  is  moderately  common  in  northern  Sudan  and  in 
the  northern  parts  of  central  Svidan.  No  records  from  Darfur  Prov¬ 
ince  are  available.  The  small  hyeilomma  is  generally  considerably 
less  numeroxis  in  the  Sudan  than  in  Egypt.  It  shows  a  strong 
predilection  for  horses,  even  in  areas  where  other  domestic 
animals  are  present  in  large  numbers. 

The  following  are  data  for  material  seen; 

Northern;  Shendi  (bulls,  donkeys,  and  horses;  SVS).  Wadi 
Haifa,  Abu  Hamed,  Atbara,  and  Shendi  (camels,  cattle,  horses, 
donkeys,  goats,  and  sheep;  HH). 

Khartoum;  Khartoum,  Omdurman,  and  Shambat  (camels,  horses, 
donkeys,  cattle,  goats,  sheep,  and  dogs,  SVS;  Gordon  College 
collection;  HH) . 
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Kassala;  Kassala  (goats,  horses,  cattle,  and  camels;  SVS) . 
Port  Sudan  (cattle,  donkeys,  and  horses;  SVS).  Sinkat  (horses; 
SVS).  Tokar  (cattle,  horses,  and  donkeys;  SVS). 

Darfur;  No  records. 

Kordofan;  El  Obeid  (horses  and  sheep;  SVS) . 

Blue  Nile;  Wad  Medani  (camels  and  horses;  HH).  Hassa  Heissa 
(camels;  G.  B.  Thompson,  correspondence). 


DISTRIBUTION 

H.  excavatum  is  common  throughout  northern  Africa,  and  ranges 
through  the  Near  East,  Asia  Minor  and  southern  Russia  to  India. 

It  is  abxmdant  locally  in  southern  Europe,  but  is  particularly 
numeroxis  in  Egypt,  Palestine,  Asia  Minor,  and  southern  Russia. 

In  Africa,  H.  excavatxmi  ranges  along  the  northern  and  north¬ 
eastern  littoral^  s-  continuoxis  belt  characterized  by  less  than 
ten  inches  of  rainfaill  per  annum.  Its  southeastern  limit  is 
Somalia.  The  Sudan  has  been  invaded  by  this  parasite  possibly 
both  via  the  Nile  from  Egypt  and  via  the  Red  Sea  coast. 

The  distribution  of  H.  excavatm  has  been  mapped  by  the 
American  Geographical  Society  (,1954j . 

All  references  below  are  to  H.  excavatm  unless  otherwise 
noted. 

ATLANTIC  OCEAN;  CANARI  ISLANDS  (Nuttall  lot  3226  in  BINH; 
H.H.  det.  As  rf.  depressm;  Schxilze  1919.  As  H.  l^itanicxim 
cicatricosum;  ”Schulze  and  Schlottke  1930.  KraTz  1940^. 

NORTH  AFRICA;  MOROCCO  (Blanc,  Bruneau,  Martin,  and  Maurice 
1948.  Blanc  and  Bruneau  1953,1954,1955.  As  H.  lusitanicxmi; 

Blanc  and  Bruneau  1949) . 

ALGERIA  (As  H.  1.  lusitanicum;  Senevet  1922B,1925,1928A,B, 
1937.  Senevet  anH  Rossi  1925.  Kratz  1940.  d*Arces  1952.  As 
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H.  Ivisitanicum  berberum;  Senevet  1922B.  As  H.  lusitanicvnn 
algericum;  Senevei  1928A.  As  H.  savignyi;  "Sergent  and  Poncet 
193 7 , i94ci , 1943 .  Sergent  and  colworkers  also  employed  the  name 
H.  lusitanicum  at  one  time  or  another.  As  H.  lusitanicm 
algericum;  Schulze  and  Schlottke  1930.  As~ H.~aegyptitgn~ im- 
pressum;  Senevet  1922B) . 

TUNISIA  (As  H.  tunesiacvm!  Schulze  and  Schlottke  1930. 

As  H.  tunes iac urn  Tunesiacum;  Kratz  1940.  As  H.  lusitanicum 
depressum;  Schulze  and  Schlottke  1930.  Kratz”  194^.  As  H. 
lusitanicum  algericum;  Colas-Belcour  1931.  As  H.  excavatinn; 
Colas-Belcour  and  ftageau  1951) • 

LIBYA  (As  H.  depressum;  Franchini  1927,1929E.  As  H. 
tunes iacum  franchinii;  Tonelli^Rondelli  1932C.  As  H.  anatolicum; 
fonelli-Rondelli  1932D.  As  H.  fezzyiensis;  T on elliZRondelli 
1935.  Stella  19380.  Kratz  T94^TI  Numerous  specimens  in  Hoogstraal 
collection) . 

EGYPT  (As  H.  excavatm  sp.  nov.;  Koch  1844.  As  H.  rhipL. 
cephaloides;  Neumann  1^(1)1,1911.  Schulze  1919>1921,1956F.  Krhtz 
1940.  As  H.  pxisij^um  alexandrinxm;  Schulze  1919.  As  H.  savignyi 
savignyi;  ~Kratz  1940.  As  H.  excavatum;  Daubney  and  S^d  1951; 
undoubtedly  in  part  confxase3  with  ri.  impeltatum.  Taylor,  Mount, 
Hoogstraal,  and  Dressier  1952).  ” 

EAST  AfRICA;  SUDAN  (Taylor,  Mount,  Hoogstraal,  and  Dressier 
1952.  Hoogstraal  1954B). 

ERITREA  (Specimens  from  several  localities  in  HH  collection. 
Apparently  not  reported  under  any  known  synonym  by  Italian  workers; 
materiail  probably  differently  identified  by  them) .  FRENCH  SCMALI- 
LAND  (Hoogstraal  1953D).  ITALIAN  SOMALILAND  (As  H.  lusitanicum; 
Franchini  1927, 19290, E.  Niro  1935.  As  H.  somalicum;  Tonelliu 
Rondelli  1935.  Stella  1939A,1940.  Kratz  iWT. 

^ 7KENYA;  H.  anatolicum,  a  synonym  of  H.  excavatm  has  been 
reported  in  various  notes  by  Lewis,  and  by  Daubney  (193')) ,  Mulli¬ 
gan  (1938),  and  Yalvac  (1939).  This  name  derives  from  material 
identified  by  Schulze.  Although  it  would  not  be  surprising  to 
find  isolated  populations  in  northeastern  Kenya,  recent  workers 
have  not  encountered  it  and  earlier  specimens  referred  to  this 
species  are  not  avsdlable^^ 
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NEAREAOT;  PALESTINE  (As  H.  anatolicum;  Bodenheimer  1937. 
Kratz  1940.  As  H.  rhipicephaloTdes  Nemann  1901,1911.  Schulze 
1921,1936?.  Kratz  1^40.  As  H.  s^i^yi;  Bodenheimer  1937. 
Adler  and  FeldmaruMvihsam  19467194S.  Feldman-Muhsam  1947,1948, 
1949,1950,19514.  As  H.  excavatum;  FeldmaruMuhsam  1954.  As  H. 
tunesiacum;  Bodenheimer  1937^ .  ~ 

STRIA  and  LEBANON  (Hoogstraal,  ms.).  IRAQ  (As  H.  aegyptim 
mesopotamium;  Schulze  1919.  Schulze  and  Schlottke  T93().  As  rf. 
savignyi  mesopotamium;  Kratz  1940.  As  H.  excavatvmi;  Hubbard” 
I955.  Hoogstraal,  ms . ) .  “ARABIA”  (As  hT  pus ilium;  Schulze 
1919).  TRUCIAL  aiAN,  YEMEN,  ADEN,  SAUDT  ARABIA  (Hoogstraal, 
mss.).  IRAI^  (Delpy  1946B, 19490, 1952 ) .  AFGHANISTAN  (Anastos 
1954.  Hoogstraal,  ms.). 

TURKEY  (As  H.  pusilltis;  Vogel  1927.  As  H.  excavatum; 
Kurtpinar  1954.  ”Mimogiu  1954.  One  of  the  most  common  €Icks 
on  the  Anatolian  steppes;  Hoogstraal,  ms.  As  H.  lusitanicum; 
Yasarol  1954).  "* 

CYPRUS  ^The  H.  savignyi  exsul  of  Schulze  and  Schlottke 
(1930),  attributed”by  bel^  (1949Bj  to  H.  marginattnn  (=  H. 
savignyi  of  Delpy) ,  appears  rather  to  be  H.  excavatum;  see 
pp.  53^535  of  Kratz  (1940)_7.  “ 

EUROPE;  PORTUGAL  (As  H.  lusitanicxim;  Koch  1844.  Schulze 
1919.  Kratz  1940).  ” 

SPAIN  (As  H.  depressTjn;  Schvilze  1919.  Gil  Collado  1948A. 
As  H.  excavatmT  De  Prada,  Gay,  and  Llorente  1950.  De  Prada, 
Gil” Collado ,  and  Mingo  Alsina  1951.  As  H.  lusitanicum;  Gil 
Collado  1936,1948a.  Kratz  1940.  As  H.  Tusitanicum  algericum; 
Jordano  Barea  1951.  NOTE;  H.  depressum  is  considered  to  6e  a 
synonym  of  H.  excavatum,  but”the  species  called  H.  depressm 
ty  Gil  Collado  I'^ASA  is  one  that  cannot  readily  "Be  determined) . 

FEIANCE  (As  H.  excavatum;  Brumpt  and  Chabaud  1947.  Brumpt 
1949.  Buttner  1949.  Colas-Belcour  and  Rageau  1951.  Chabaud 
and  Choquet  1953) •  ITALY  (As  H.  lusitanicum;  Schulze  1936C. 
Tonelli-Rondelli  1938.  Kratz  1940; .  (IrEEIJ^  (As  H.  anatolicum; 
Kratz  1940.  Enigk  1947.  Pandazis  1947) . 
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RUSSIA;  As  H.  einatolicvnn;  Pomereintzev,  Matikashvily ,  and 
Lototsky  1940.  Galuzo  1944*  Blagoveshchensky  and  Serdyukova 
1946.  Lototsky  and  Pokrovsky  1946.  Pervomaisky  1954.  Pav¬ 
lovsky,  Pervomaisky,  and  Chagin  1954.  Viazkova  and  Bernadskaia 
1954.  Gajdusek  1956. 

As  H.  anatolicum  anatolicmn;  Serdyukova  1946A,B.  Markov, 
Gildenbiat,  Kurchatov,  and  Petunin  1948.  Pomerantzev  1950. 
Pervomaisky  1950A.  Gajdusek  1953.  Tselishcheva  1953. 

As  H.  anatolicTJm  excavatum;  Serdyukova  1941.  Pervomaisky 
1949, 19^A.  Pomerantzev  195^.  Petrisheheva  1955. 

As  H.  amurense;  Olenev  1931A,C, 

As  H.  asiaticvim  caticasicum;  Pomerantzev,  Matikashvily, 
and  Loto"^sky  1940. 

As  H,  excavatum;  Blagoveshchensky  and  Serdyukova  1946. 
Zhmaeva,”Pchelkina,  Mishchenko,  and  Karulin  1955. 

As  H.  ttirkmeniense;  Olenev  1931A,C.  Kornienko-Koneva  and 
Shmxilreva  1944.  Chumakov,  Petrova,  and  Sondak  1945.  Pomerantzev 
1946.  Markov,  Gildenbiat,  Kixrchatov,  and  Petvuiin  1948.  As  H. 
tunisiacxmi  t\xrkmeniense;  Kratz  1940.  Delpy  (1949B)  considered 
H.  tvu:kmeniense  as  questionably  a  synonym  of  H.  excavatum; 
Pomerantzev  (1950)  synonymizes  it  under  H.  excavatm  ri. 
anatolicum) . 

r'iks  H.  savignyi  armeniorvnn;  Olenev  1929A.  Schulze  and 
Schlottke  1^30.  Lototsky  and  Popov  1934.  As  H.  armeniorum; 

Kratz  1940^7 

r^ks  H.  savignyi;  Zolotarev  1934.  Galuzo  193 5 >1941, 1944. 
Bernadskaia”  19^90 , 1943 .  Pavlovsky  1940.  Zotova  and  Bolditzina 
1943.  Galuzo,  Bolditzina,  and  Kaitmazova  1944.  For  a  discussion 
of  Delpy *s  remarks  concerning  Soviet  confvision  between  H. 
excavatum  and  H.  marginatum  (=  H.  savignyi)  see  page  470.  7 

As  H.  rhipicephaloides ;  Yakimov  1922,1923.  Olenev  1929B. 


-  440  - 


MIDDLE  £AST;  INDIA  /~As  H.  kumari;  Sharif  (1928,1930). 
Delpy  considers  H.  kumari  as  a  synonym  of  H,  excavatum, 

but  it  seems  best  to  reserve  judgement  on  this  mat”^er  for  the 
moment.  Nxmierous  specimens  typical  of  H.  excavatum  are  present 
in  aiNH  collections,  H.H.  det.  As  H.  savimyi;  Gasgupta  (1955) 
and  Dasgupta  and  Ray  (1955);  the  possibility  ihat  these  refer  to 
H.  marginatum  should  be  considered7*  PORTUGESE  INDIA  (Santos 
^as  1954^;. 


HOSTS 

H.  excavattnn  is  a  pareisite  of  cattle,  horses,  donkeys,  camels, 
buffaloes,  sheep,  goats,  and  swine.  It  also  attacks  man  and  dogs. 
Hares  appear  to  be  especially  important  wild  hosts. 

Nymphs  are  variable  in  occurrence  on  cattle,  but  nymphs  and 
larvae  are  often  fovind  on  calves.  Nymphs  and  larvae  frequently 
attack  rodents,  and  normally  do  so  on  the  desert.  They  also  feed 
on  man,  hares,  lizards,  and  birds. 

All  stages  of  H.  excavatm  have  been  observed  feeding  on 
hares  in  a  forest  near  (Casablanca  where  other  wild,  and  domestic 
animals  are  absent  (Blanc  and  Brimeau  1953 > 1954 > 1955 ) .  In  Ana. 
tolia,  numerous  adults  have  been  reared  from  nymphs  taken  from 
hares  (Hoogstraal,  ms.).  A  larva  has  been  reported  from  a  hare 
in  Ireiq  (Hubbard  1955).  In  Yemen  these  animals  are  heavily 
infested  by  immature  stages  (Hoogstraal,  ms.).  British  Mxxseum 
(Natural  History)  collections  contain  specimens  from  Indian  hares 
(Nuttall  lot  3423;  H.H.  det.).  Wherever  hares  and  H.  excavatum 
occur  together  the  association  appears  to  be  an  important  one. 

The  complete  absence  of  any  specimens  of  H.  excavatm  on 
more  than  five  hundred  hedgehogs  collected  throughout  Egypt, 
is  noteworthy  (Hoogstraal,  ms.).  Hedgehogs  were,  however,  used 
as  laboratory  hosts  of  immature  stages  by  Feldman-Muhsam  (l948) . 

Delpy  (1949G)  considers  birds,  especially  nestlings,  impor¬ 
tant  hosts  of  nymphs.  A  male  in  British  Museum  (Natural  Histoi*y) 
collections  has  been  reared  from  a  redstart,  P.  phoenicurus 
(=  Ruticilla  pluvenicums)  at  Amara  on  the  Tigris  River  (Nuttall 

lot'’52Z0;''Tnrir'aei.). - 
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Single  instances  of  attack  of  hman  beings  have  been  reported 
from  Franco  (Buttner  1949)  and  Iraq  (Hubbard  1955;  whether  actual¬ 
ly  feeding  not  stated).  During  field  work  for  the  present  study, 
feeding  specimens  of  H.  excavat\mi  have  been  taken  from  personnel 
in  Egypt,  Turkey,  and^Yemen  (Hoogstraal,  ms.).  In  Uzbekistan, 
this  tick  (=  H.  anatolicum)  often  attaches  to  man  (Gajdiisek  1953). 


Apparently  the  only  larger  wild  animals  yet  recorded  as 
hosts  of  the  adult  stage  are  gazelles  in  French  Somaliland 
(Hoogstraal  1953E) . 


Biological  observations  in  Egypt  thus  fhr  have  been  confined 
to  searching  for  natviraJ.ly  infested  wild  animals  in  the  field, 
keeping  them  alive  in  the  laboratory,  and  allowing  ticks  that 
drop  from  them  to  molt  to  the  next  stage.  Adults  reared  from 
nymphs  taken  from  wild  animals  have  been  from  the  following  hosts; 


Lizard 

Lesser  Egyptian  gerbil 
Greater  E^ptian  gerbil 
Fat  sandrat 
Sundevall‘s  jird 
Shaw*s  jird 
Spiny  nouse 

Lesser  Egyptian  jerboa 
Hares 


Ac  ant  hod  ac  ty  lus  bo  ski  anus 
Gerbillxis  g.  gerbillxis 
Gerbillxis  pyramidum 
'Psammoma'S  o.  obesus 
Meriones  cT  crassus 
Meriones  s.  shawi 
Aconys  spp. 

^  j.  jacxilus 
Lepus  capensis  subspp. 


(fairly  common) 

(common) 

(common) 

(fairly  common) 
(fairly  common) 
(fairly  common) 
(uncommon) 
(uncommon) 
(common) 


Colas-Belcour  and  Rageau  (1951)  report  adults  in  Timisia  from 
bxirrows  of  gerbils,  jirds,  and  fat  sandrats  and  nymphs  from  jirds. 
They  also  found  H.  excavatum  in  burrows  and  on  other  rodents  in 
France.  Adults  of  H.  excavatm  in  rodent  biurrows  are  always  newly 
molted,  remaining  tHere  before  they  venture  forth  to  seek  a  larger 
host  (Hoogstraal,  ms.).  There  is  no  evidence  to  consider  gerbils 
as  common  hosts  of  adults,  as  stated  on  the  map  of  the  American 
Geographical  Society  (1954);  see  also  Erratum  sheet). 


BIOLOGY 
Life  Cycle 

The  several  investigators  who  have  reared  H.  excavatum  in  the 
laboratory  (Delpy  1952  in  Iran;  Daubney  and  Sai3  1951  in  Egypt; 
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Feldman-M'uhsam  1948  in  Palestine;  Brumpt  and  Chabaud  1947  in 
France,  and  SerdyxQcova  1946A  in  Rvissia)  confirm  that  this  is 
normally  a  three-host  species.  In  Tadzhikistan,  however,  Lotot- 
sljy  and  Pokrovsky  (1946)  consider  H.  excavatum  (=  H.  anatolicum) 
to  be  a  two-host  tick.  Feldman-MriEsam  observed  that  some  larvae 
may  remain  on  the  host  through  the  nymphal  stage,  but  Delpy 
(1946c)  stated  that  if  they  do  so,  they  first  detach  and  wander 
away,  for  example  to  the  ear,  and  reattach  only  after  molting. 
Daubney  and  Said  observed  a  single  larva  molting  while  still 
attached.  On  desert  rodents  in  Egypt  nymphal  H.  excavattim  have 
on  several  occasions  been  found  attached  to  the  host  and  par- 
tially  enclosed  by  the  larval  exuvia.  Possibly  in  these  situa¬ 
tions,  where  hosts  are  scarce,  the  typical  life  cycle  is  more 
commonly  somewhat  altered.  On  Egyptian  deserts,  the  molt  from 
nymphal  to  adixLt  stage  typically  occurs  in  rodent  bvirrows. 

Remarks  that  desert  rodents  dislodge  most  ticks  attached  to  them 
by  rubbing,  shaking,  or  eating  are  contrary  to  frequent  experience 
in  Egypt. 

The  effect  of  a  small  size  host  on  the  life  cycle  of  H. 
excavatum  has  perhaps  best  been  described  by  Serdyukova  (1'946A, 
as  H.  anatolicum)  (from  abstract  in  Review  of  Applied  Entomology): 

"Larvae  from  a  single  egg-batch  engorged  on  a 
rabbit,  which  is  an  unusual  host  for  this  tick.  Some 
detached  after  engorgement,  others  molted  on  the  ani¬ 
mal.  Some  of  the  resulting  nymphs  wandered  on  the 
rabbit  without  feeding  bxit  others  engorged  and  then 
dropped  off.  Larvae  placed  on  the  ears  of  a  calf  all 
detached  after  engorging,  and  no  engorged  or  molting 
larvae  or  larval  exuvia  were  observed  on  calves  in 
the  field.  Ticks  collected  in  a  calf  shed  included 
freshly  engorged  and  molting  larvae  and  imfed  nymphs. 

It  is  concluded,  therefore,  that  H.  excavatum  (s  H. 
anatolicum)  develops  as  a  three-host  tick  on  its 
normal  host,  but  that  an  unusual  host  may  alter  this 
behavior.  The  cycle  of  ixodid  development  has  probt. 
ably  altered  as  a  resvilt  of  evolutionary  processes. 

The  type  of  development  that  occTirs  on  the  usual 
host  should  be  considered  as  normal,  and  deviations 
from  it  on  xmusual  hosts  as  atavistic." 
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It  is  significant  that  the  Russian  worker  considers  the 
rabbit  to  be  an  atypical  host  of  immature  stages  of  H.  excavatum. 
This  is  far  from  true  in  North  Africa  and  Arabia,  where  hares  and 
other  smaller  animals  are  frequently  parasitized  (rabbits  do  not 
occur  here).  Most  probably  smaller  animals  are  also  parasitized 
in  Russia  but  workers  there,  who  have  been  occupied  chiefly  with 
veterinary  problems,  have  failed  to  investigate  this  possibility. 
Indeed,  it  seems  that  a  diametrically  opposed,  theoretical  con¬ 
clusion  might  be  drawn; 

Under  primitive  conditions,  in  areas  lacking  large 
numbers  of  domestic  animals,  H.  dxc avatum  spends  part 
or  all  of  its  life  cycle  on  small  animals,  \isually  no 
larger  than  hares.  In  these  situations  it  undergoes  a 
one  or  two-host  type  of  life  cycle.  However,  when  herds 
of  larger  domestic  animals  are  present  in  the  range  of 
this  tick,  the  adults  and  sometimes  the  immature  stages 
may  be  confined  to  these  animals.  On  these  larger  ani¬ 
mals,  H.  excavatxim  vmdergoes  a  three-host  type  of  life 
cycle, "which  is  an  atypical  one  for  the  species,  in- 
flxienced  as  it  is  by  the  availability  of  hosts  due  to 
h'uman  activities. 

This  matter  is  obviously  in  need  of  further  investigation. 

With  regard  to  the  seasonal  cycle  of  H.  excavatxjm,  the 
aforementioned  authors  working  in  Iran,  E^pt,  and  J>alestine, 
as  well  as  Serdyukova  (1946b)  working  in  the  semi-deserts  of 
Tadzhikstan,  agree  that  engorged  nymphs  and  young  ad\ilts  hi¬ 
bernate  in  cracks  and  crevices  of  bxiildings  diuring  the  winter; 
the  Soviet  observer  states  that  larvae  may  also  overwinter  under 
these  conditions.  In  Russia,  hibernating  ticks  were  taken  in, 
among,  under,  and  in  association  with  wooden  fixtvires  of  animal 
enclosures,  but  not  under  cakes  of  dung  plastered  on  loose  walls. 
When  these  structures  were  removed  the  incidence  of  ticks  found 
in  these  yards  the  following  summer  was  only  a  fraction  of  what 
it  had  been  the  previous  year.  In  the  deserts  of  Egypt  engorged 
nymphs  and  unfed  adults  overwinter  in  rodent  burrows. 

In  spring,  ticks  that  have  hibernated  venture  forth  to  feed. 
Under  experimental  conditions,  if  they  are  removed  to  a  warmer 


-  UAU- 


place  during  the  winter  nymphs  molt  and  adults  feed.  In  Egypt, 
wild  nymphs  do  not  normally  molt  vmtil  almost  summertime,  pos¬ 
sibly  because  of  cold  nights  during  early  spring.  By  late  March, 
however,  females  begin  to  feed,  and  at  this  time  they  may  oviposit 
very  shortly  after  dropping  from  the  host  _  as  soon  as  seven  days 
afterwards.  The  incubation  period  may  be  as  short  as  27  days,  so 
that  in  May  new  larvae  and  last  year*s  nymphs  can  be  fovmd  feeding. 
Under  the  Rtissian  conditions  already  mentioned,  oviposition  does 
not  commence  until  July  or  August  and  it  appears  that  there  is 
only  a  single  generation  a  year  in  those  climes.  In  Tadzhikistan 
(Lototsiy  and  Pokrovsky  1946),  adxilts  of  H.  excavatum  (=  H. 
anatolicum)  infest  cattle  from  the  end  of” February  to  November, 
and  larvae  and  nymphs  from  July  through  September j  all  stages 
are  most  numerous  early  in  August. 

Larvae  feed  for  from  four  to  six  days  (32°C.,  75%  R.H.) 
according  to  Feldman-Muhsam,  but  the  Rtissian  observer  reported 
only  two  to  four  days  in  nature.  Larvae  molted  six  days  after 
leaving  the  host  (30°C.),  after  four  or  five  days  at  38°C.,  and 
after  thirty  to  fifty  days  at  17.5°C,  (after  six  to  twelve  days 
in  Russian  observations) .  Nymphs  fed  a  week  later  and  remained 
on  the  host  from  nine  to  twelve  days  (four  to  six  days  in  Russia) 
but  the  time  between  dropping  and  molting  to  the  adult  stage 
varied-  greatly  (twelve  to  twenty  days  in  Russia) . 

At  35°C . ,  the  molt  to  females  occurred  in  from  eleven  to 
24  days  and  to  males  in  from  twelve  to  35  days.  At  30^0.  both 
sexes  appeared  between  eleven  and  56  days  after  nymphs  dropped 
from  their  host.  The  duration  of  one  generation  at  32°C.  was 
estimated  at  116  days,  but  it  was  concluded  that  xmder  field 
conditions  some  of  these  stages  may  be  shorter  and  there  may 
be  three  generations  a  year. 

Parthenogenesis  in  H.  excavatm  has  been  observed  by  Pearvo- 
maisky  (1949)  who  found  ”lhai  a  few  F^  females  could  be  reared 
from  eggs  laid  by  females  in  the  absence  of  males. 

Ecology 

Feldman-Mvihsam  (1947)  observed  that  unfed  larvae  and  nymphs 
are  much  more  sensitive  to  htnnidity  than  to  temperature.  At  any 
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temperature  survival  of  unfed  immature  stages  increases  with 
higher  humidity.  In  laboratory  tests,  larval  longevity  varied 
between  two  and  241  days  (mean  1.25  and  162.6  days),  nymphal 
longevity  between  ten  and  246  days  (mean  6.8  and  149.2  days). 

The  author  considered  that  under  undisturbed  natural  conditions 
sxirvival  would  have  been  longer  than  in  these  tests  in  which 
daily  covints  were  made. 

Nymphs  are  less  susceptible  than  larvae  to  low  humidity. 

The  length  of  nymphal  life  increases  directly  with  hxanidity  and 
inversely  with  temperatvure.  Other  life  history  and  hibernation 
studies  by  Feldman-Muhsam  (1949)  are  of  interest,  but  since  they 
apply  to  frigid  Palestinian  id.nter  conditions  that  do  not  occur 
in  the  area  under  consideration  this  work  is  not  presently  per¬ 
tinent  , 

Serdyukova  (1946A)  observed  ticks  detaching  from  their  hosts 
at  night;  larvae  and  nymphs  mostly  between  nine  and  eleven  o*clock 
in  the  evening,  A  number  of  larvae  and  nymphs  placed  on  a  calf 
in  the  morning  became  fully  engorged  dxjring  the  day  but  ‘remained 
on  the  calf  when  darkness  set  in.  This  behavior,  probably  an 
adaptation  to  local  climatic  conditions,  protects  the  ticks  from 
exposiire  to  the  direct  rays  of  the  sun,  which  are  fatal  to  them. 
They  are  apparently  inactive  during  the  hot  part  of  the  day,  and 
attach  to  hosts  at  night  as  has  been  recorded  for  other  Hyalomma 
species  under  desert  conditions.  In  an  isolated  plot  only 
slightly  over  five  percent  of  a  counted  number  of  unfed  ticks 
attached  to  calves  between  noon  and  sunset. 

H.  excavatum  is  obviotisly  a  tick  of  xeric  regions  not  neces¬ 
sarily  associated  with  domestic  animals  although  populations  are 
considerably  larger  where  these  animals  occiar.  Experience  in  the 
comparatively  lightly- vegetated  desert  areas  of  the  Mediterranean 
littoral  of  Egypt,  where  it  infests  rodents  in  their  burrows, 
indicate  this  tick*s  Habits  away  from  large,  dense  flocks  of 
domestic  animals. 

In  Transcaucasia,  H.  excavatiim  (=  H.  anatolicum)  is  typical 
of  various  desert,  semi3esert,  and  steppe  formations,  but  does 
not  occur  in  forested  zones  (Pomerantzev,  Matikashvily ,  and 
Lototsky  1940) .  This  agrees  with  observations  in  Anatolia  (Hoog- 
straal,  ms.).  With  respect  to  altittidinal  distribution  in  Trans- 
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Caucasia,  these  authors  say  H.  excavatim  falls  in  group  in  which 
the  “upper  limit  of  distribution  .  is  .  inversely  pro¬ 

portionate  to  the  moisture  of  the  climate  and  to  the  amovint  of 
rainfall  and  directly  proportionate  to  the  height  of  the  snow 
line  during  the  summer  period". 

In  Armenia,  H.  excavatum  (=  H.  savignyi  armenorium)  is  found 
in  pasture  at  65C5D  feet  elevation” and  higher  ^Lototsky  and  Popov 
1934) .  Diuring  the  present  study  it  has  been  found  at  similar 
heights  in  Sinai,  Yemen,  Anatolia,  and  Eritrea. 

Feeding  Sites  and  Reactions 

Adults  feed  on  cattle  chiefly  on  the  scrotvm  and  perineum 
and  in  the  inguinal  and  axillary  areas.  Nymphs  generally  feed 
on  the  neck,  chiefly  along  its  crest.  Larvae  are  not  commonly 
foxuid  on  Egyptian  cattle. 

Note;  The  following  section  is  ancillary  to  further  remarks 
on  the  subgenus  Hyalommina"  (page 

In  Egypt  (Hoogstraal,  ms.),  larvae  and  nymphs  of  H.  excavatian 
are  frequently  found  completely  overgrown  by  rodent  ho"st  skin. 

This  phenomenon  is  especially  common  among  young  jirds,  Meriones 
shawi  shawi  Duvernoy,  and  sometimes  on  young  fat  sandrats,  Psammo- 
mys  o.  obesus,  on  the  Mediterranean  littoral.  During  springtime 
almost  every  nestling  jird  in  the  vicinity  of  Mersa  Matruh  is 
infested  in  this  manner.  The  ticks  can  be  detected  by  lumps  \Mider 
the  skin,  most  frequently  around  the  neck,  axillary  areas,  shoxiL- 
ders,  and  flanks.  Some  of  these  rodents  have  as  many  as  22  im¬ 
mature  ticks  under  the  skin.  The  host  skin  may  partially  or 
completely  enclose  the  ticks*,  which  are  almost  always  misshapen 
when  removed.  Some  nymphs  extricated  from  under  the  skin  of 
jirds  have  molted  to  adults  in  our  laboratories.  They  have  in¬ 
variably  been  tiny,  weak,  misshapen,  poorly  developed,  pale  spec¬ 
imens,  which,  if  identified  according  to  criteria  offered  by 
Schulze  (1919),  would  be  H.  rhipicephaloides  Neumann,  1901,  in 
the  subgenus  Hyalommina.  ” 


*Nuttall  (I914B)  has  quite  accurately  described  this  processes  as 
an  oedematoiis  swelling  of  the  host  skin,  as  a  result  of  irritation 
when  the  long  mouthparts  of  Ixodes  (and  Hyalomma)  ticks  reach  firm 
subcutaneous  connective  tissue;  the  oedematous  swelling  may  gradua.'L- 
ly  engulf  the  feeding  tick. 
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Schulze  (1921)  recognized  this  growth  phenomenon  for  mate¬ 
rial  of  “H.  rhipicephaloides*'  from  a  "steinbock?*  (probably  meaning 
an  ibex)  near  tne  Dead  Sea  in  Palestine,  although  he  continued  to 
apply  a  species  name  to  these  runts.  Yet,  Schvilze  and  Kratz  have 
presumed  to  refer  to  this  as  a  "half-endoparasitic  type  of  para¬ 
sitism"  by  ticks.  Large  number  of  ticks  were  found  in  pale  red¬ 
dish  cysts  in  the  ibex’s  subcutaneous  tissue,  especially  in  the 
axillae.  Holes  in  the  host  skin  could  not  be  detected. 

In  several  instances  we  have  found  cast  larval  skins  en¬ 
casing  subdermal  nymphs.  Young  jirds  raised  to  adulthood  in 
the  laboratory  yielded  dead  H.  excavatum  in  the  middle  of  the 
simmer  when  the  hosts  were  s'^rificed,  and  nymphal  skins  were 
found  around  them.  We  have  no  evidence  that  a  Hyalomma  tick 
overgrown  by  the  host’s  skin  can  force  its  way  out -ihrough  the 
skin. 


Pavlovsky,  Pervomaisky,  and  Chagin  (1954) >  in  preliminary 
studies,  have  also  indicated  that  when  H.  excavatim  (=  H.  anato- 
licum)  feeds  in  large  nimbers  on  a  restricted  area  of  tEe  host, 
poorly  developed  specimens  result.  Females  especially  do  not 
fully  engorge  and  may  even  die  due  to  inflammation  of  the  host 
skin.  When  other  species  also  compete  for  a  restricted  area  of 
the  host  skin,  an  additional  antagonistic  factor  increases  the 
chances  of  abnormal  development  or  death. 

Prolonged  infestation  on  rabbits  by  H*  excavatum  under  lab¬ 
oratory  conditions  does  not  confer  host  immunity,  preventing  en¬ 
gorgement  by  subsequent  larvae,  against  this  species  or  against 
Dermacentor  pictus  (Chabaud  195 OA,  Brumpt  and  Chabaud  1947). 

REMARKS 

A  capillary  tube  arrangement,  which  has  proved  successful 
for  the  artificial  feeding  of  adults  of  H.  excavatim  for  physio¬ 
logical  and  disease- transmission  studies,  has  been  described  by 
Chabaud  (195 OA) • 

Schulze  (1932c)  illustrated  the  leg  segments  (of  "H.  anato- 
licimf* )  to  support  theories  of  tick  ornamentation.  In  The  same 
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work,  he  illustrated  a  cross  section  of  the  scutum  (of  "H.  lusiteu 
nicum**)  and  compared  it  vfith  that  of  A.  cohaerens .  ~ 

Gynandromorphs  and  malformed  specimens  of  this  species  have 
been  described  and  illustrated  (as  H.  savignyi;  Pavlovsky  1940) 
by  Pervomaisliy  (195O) .  A  gynandroinorph  oi*  H.  excavatVHn  (=  H. 
savignyi)  has  been  described  by  Feldmaa-Muhsam  (1950j  but  ” 

C amp^alRouget  (1950)  considers  this  to  be  an  ’’intersexue”  (see 
also  Chabaud  and  Choquet  1953).  An  abnormal  male  (as  H.  kumari) 
has  been  illiistrated  by  Sharif  (1940) .  ” 

The  rate  of  growth  and  comparative  differences  among  those 
morphological  parts  that  are  either  similar  or  different  between 
the  two  sexes  of  this  tick  have  been  studied  by  Chabavid  and  Cho¬ 
quet  (1953).  Cuticle  growth  has  been  mentioned  by  Lees  (1952, 
as  H.  savignyi) . 

Campaniform  sense  organs  have  been  briefly  described  (Das- 
gupta  1955). 

Specimens  ftom  Kenya,  identified  as  H.  anatoliciM,  were 
xised  by  Yalvac  (1939)  to  describe  feature's  oi"  development  of 
the  adult  stage  in  nymphs. 


DISEASE  RELATIONS 

MAN;  The  virus  of  Uzbekistan  hemorrhagic  fever  has  been 
isolated  from  H.  excavatun  (=  H.  anatolicum)  in  Soviet  Central 
Asia,  where  thas  tick  appears  to  be  at  least  an  important 
natural  reservoir  if  not  a  vector.  Experimental  work  with  H. 
excavatum  (s  H.  turkmeniense)  indicates,  for  the  virus  of  ” 
Russian  sprin'^summer  encephalitis,  transmission  by  bite  and 
transovarial  transmission,  and  the  same  for  the  virus  of  Japa¬ 
nese  (mosquito- borne)  endephalitis  except  that  transmission  by 
biting  was  not  obtained.  These  virTises,  as  well  as  that  of 
Russian  (mosquito- borne)  encephalitis,  persist  for  many  months 
in  infected  ticks. 

H.  excavatum  is  commonly  fovind  infected  with  the  rickettsiae 
of  Q  Tever  (Coxiella  burnetii)  in  North  Africa,  southern  Europe, 
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and  Uzbekistan.  Its  importance  as  a  vector  of  this  disease  to  man 
requires  investigation. 


If,  as  appears  likely,  it  is  true  that  the  "H.  savignyi”  of 
Soviet  workers  with  ticks  and  brucellosis  applies” actually  to  H. 
excavatum,  it  should  be  noted  that  hereditary  transmission  and” 
subsequent  infection  of  the  host  by  the  bite  of  this  tick  is 
claimed . 

The  spirochetes  of  certain  Russian  relapsing  fevers  do  not 
survive  in  this  species  (as  H.  anatolicum  excavatum)  for  even  a 
day.  " 


CATTLE;  An  in^xsrtant  vector  of  theileriasis  (Theileria 
annvilata  j . 

BIRDS;  Benign  piroplasmosis  of  nestlings. 


TDEiITIFICATION 

Males:  Typical  males  are  very  distinctive  but  in  almost 
any  field  collection  a  large  number  of  atypical  specimens  nay 
be  found.  Characteristically,  the  center  of  the  subanal  shields 
is  posterior  of  the  central  axis  of  the  adanal  shields.  This 
holds  true  for  all  flat,  unengorged  and  slightly  engorged  indi¬ 
viduals.  Males  that  have  not  flattened  after  molting  and  before 
being  preserved,  and  engorged  males,  especially  those  that  have 
fed  on  large  animals  such  as  camels,  al^st  always  have  the 
subanal  shields  borne  on  an  udder-like  swelling  and  laterally 
displaced  as  in  H.  dromedarii.  (The  subanal  shields  are  al¬ 
ways  small  and  eTongate,  frequently  minute  or  even  hardly  dis¬ 
tinguishable).  Such  specimens  can  be  distinguished  by  smaller 
size  and  by  the  characteristic  strong  depression  of  the  posterior 
part  of  the  scuttira  between  two  smooth  lateral  ridges;  this  de¬ 
pression  is  almost  always  densely  punctate.  (Some  atypical  H. 
dromedarii  tend  towards  a  resemblance  of  this  last  character"). 

The  lateral  grooves  are  very  short,  restricted  to  the  posterior 
third  of  the  scutum.  A  line  of  punctations  frequently  continues 
anteriorly  from  the  lateral  grooves;  these  may  be  groove-like 
enough  to  confuse  keying  the  specimen.  The  scutum,  away  from 
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the  depressed  caudal  area,  has  rare,  widely  scattered,  medium-size 
punctations,  or  none,  but  atypical  very  small  and  superficial  punc- 
tations  may  rarely  confuse  this  pattern.  A  pale  parma  is  frequent¬ 
ly  present;  the  festoons  are  greatly  variable  in  distinctness.  The 
scutum  is  usually  strongly  convex,  and  all  specimens  are  definitely 
small  in  size  for  Hyalomma  ticks  (scutal  length  no  more  than  4.18 
ram.,  rarely  over  3-75  nm. ;  width  no  more  than  2.19  mm.,  rarely  more 
than  2.19  mm.).  Certain  populations  that  key  to  H.  excavatum  but 
measure  above  the  upper  level  of  this  range  represent  distinct  spe¬ 
cies  of  uncertain  identity  (see  pages  880  to  886). 

Females;  The  knob^like  genital  apron  is  more  or  less  (but  al¬ 
ways  definitely)  bixlging  in  profile;  it  may  be  circular,  elongate- 
ly  triangular,  or  widely  triangular  (but  if  so  always  distinctly 
much  smaller  than  in  H.  marginatum  or  similar  species)  in  outline; 
the  circular  outline  Ts  most  characteristic  and  distinctive;  the 
elongately  triangular  outline  is  fairly  common  and  usually  fsdrly 
distinctive;  the  widely  triangular  outline  is  not  common  but  is  apt 
to  be  confusing.  The  scutum  is  extremely  variable  in  color  and  in 
length-width  ratio,  but  it  has  very  few  large  punctations  scattered 
in  the  central  field,  a  few  more  in  the  scapular  areas,  and  some¬ 
times  some  to  many  very  fine,  superficial  punctations  over  much  of 
its  surface.  The  scutal  siirface  of  engorged  specimens  frequently 
becomes  extremely  rugose.  Typical  engorged  females  are  comparative¬ 
ly  small  and  narrowly  elongate  but  quite  thick  dorsoventrally  thus 
presenting  a  narrowly  rectangular  appearance. 

The  larva  and  nymph  (as  H.  savignyi )  have  been  described  and 
compared  with  those  of  other  Species  by  Bernadskaia  (1939C)  and 
by  Feldman-Muhsam  (1948). 
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172 


171  173 

Figures  170  and  171,  c?,  dorsal  and  ventral  views 
Figures  172  and  173,  $,  dorsal  and  ventral  views 

A,  $  genital  area.  B  to  D,  5  genital  area,  outline  and  parofile. 
A  and  B,  vinengorged.  C,  partly  engorged.  D,  fully  engorged. 

ffiALa^MA  pffELTATIM 
figyptian  Specimens 

PLATE  L 
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HYALQ'IIIA.  IMPELTATIM  Schtilze  and  Schlottke,  1930 


(=  H.  BR13MPTI  Delpy,  1946A)  . 
(Figures  170  to  173) 
KRATZ’S  HfALCMiA 


NOTE:  The  name  impeltat'um,  proposed  by  Schulze  and  Schlottke 
(1930)  in  a  brief  key  to  Hyalomma  ticks,  was  said  to  apply  to  a 
subspecies  of  H.  savi^nyi.  Subsequent  workers  were  unable  to 
recognize  this^tick  on  the  basis  of  the  brief  data  provided.  The 
original  material  was  redescribed  and  illustrated  by  Kratz  (1940) . 
Kratz  also  indicated  that  Tonelli-Rondelli • s  (1932C)  H.  erythraeum 
from  Eritrea  is  probably  a  synonym.  Delpy  overlooked” both  ri. 
erythraeum  and  Kratz 's  description  of  impeltatum  and  (1946a7 
described  H.  brumpti  as  a  new  species  from  Cameroons.  It  now 
appears  that  rf.  brumpti  is  a  synonym  of  H.  impeltatvim.  The 
status  of  H.  erythraeum  is  still  moot.  “ 


DISTRIBUTION  IN  THE  SUDAN 

In  the  Sudan,  H.  impeltatum  is  restricted  to  the  drier  cen¬ 
tral  Provinces.  It”may  occvcr  locally  in  Northern  Province,  but 
no  records  are  available. 

Kassala:  Kassala  and  Sinkat  (cattle;  SVS).  Port  Sudan 
(donkeys  and  cattle;  SVS). 

Kordofan:  El  Obeid  and  Umm  Inderaba  (cattle;  SVS).  "Northern 
Kordofan"  (.camels;  SVS).  See  also  Khartoum  below. 

Darfur;  Sibdo  (horses;  SVS).  Muhagariya  (camels,  cattle, 
horses ,  and  donkeys;  SVS).  See  also  Khartoum  below. 

r Khartoum;  A  large  number  of  specimens  taken  from  cattle 
from  Kordofan  and  Darfur  Provinces  at  the  Khartoum  Quarantine 
Station,  where  they  were  enroute  to  Egypt  (HH)  7J 
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Males  of  H.  impeltatian  are  frequently  found  in  rather  small 
numbers  on  Sudanese  cattle  at  the  Cairo  abattoir.  This  species 
is  present  near  the  Sudan  frontier  in  the  southeastern  corner  of 
Egypt  (HH). 


DISTRIBUTION 

H.  impeltatum  is  thus  far  knovm  to  range  from  Iran  and 
Arabia  to  Egypt  and  Libya;  into  the  Sudan,  Eritrea,  French  Somali¬ 
land,  and  restricted  areas  of  Kenya  and  Tanganyika;  and  westwards 
in  localized  areas  of  central,  western,  and  northv/estern  Africa. 
Within  this  area,  H.  impel t at tim  appears  to  be  present  usually  in 
widely  scattered  foci.  However,  it  is  anticipated  that,  as  the 
identity  of  this  species  becomes  better  knovm,  certain  gaps  in 
ovir  knov;ledge  of  its  distribution  will  be  closed.  The  absence 
of  reports  of  this  tick  by  Palestinian  workers  causes  one  to 
wonder  under  which  name  it  is  being  identified  there. 

Recent  finding  of  small  numbers  of  H.  iropeltation  on  wild  and 
domestic  animals  in  single  localities  of^Kenya  and  Tanganyika,  a 
unique  distributional  pattern  for  a  Near  Eastern  Hyalomma,  sug¬ 
gests  that  this  species  is  slowly  extending  its  range  into  East 
Africa. 

NEAR  E^T;  IRAll  (As  H.  brumpti;  Delpy  1949C).  TURKEI 
(Specimens  from  Istanbul  aiBattoir,  on  sheep  said  to  be  from 
Bedlise;  Hoogstraal,  ms.).  IRAQ  (Specimens  from  a  nxjmber  of 
localities  in  HH  collections;  others  from  Amara  in  BL-iNHj  H.H. 
det.).  PALESTIl'IE  (Material  from  Gaza  in  BMI'IH;  H.H.  det.). 

YEMEN  (Fairly  common;  Hoogstraal,  ms.). 

NORTH  AFRICA;  EGYPT  (As  H.  brumpti;  Hoogstraal  1954A. 

One  ofiHe  most  ntimerous  of  local  ticks;  frequently  taken  on 
cattle  from  the  Sudan  at  the  Cairo  abattoir;  Hoogstraal,  ms.). 
LIBYA  (Numerous  specimens  from  many  localities  in  HH  collection. 
There  is  a  suspicion  that  the  H.  marginatum  balcanicum  of  Tonelli- 
Rondelli  1930A  from  Tripoli  an3  Bengasi  may  refer  to  impeltatum) . 
MOROCCO  (Material  from  Mogador  in  H-R'JH;  HH  det.). 
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WEST  AFRICA:  “WEST  AFIIICA**  (As  H.  savignyi  impeltatum: 

Schulze  and  Schlottke  1930)  .  RIO  DE  ^RO"  C3PAIW5rf'"SAHA!U) :  (As 
H.  impeltatum:  Kratz  1940).  FRENCH  WEST  AFRICA  (As  H.  brumpti ; 
Rousselot  1948,1951)19536,  and  Villiers  1955.  Materi^  from 
Mauritania  in  H'^NH  collections;  H.H.  det.).  NIGIRIA  (As  H. 
brmnpti;  Unsworth  1952.  Material  from  Kano  in  BMNH  collec¬ 
tions;  H.H.  det.).  IVORY  COAST  (As  H.  brumpti:  Roiisselot 
1948.  Record  not  repeated  by  RousseTot  1953B  but  specimens 
checked  by  Theiler). 

CENTRAL  AFRICA:  CAMEROONS  (All  as  H.  brumpti:  Delpy  1946A, 
1949A,6.  Rageau  1951 , 1953 ) . 

EAST  AFRICA:  SUDAN  (As  H.  brumpti :  Hoogstraal  1954B.  As 
H.-  impeltatum:  Feldman-Miihs^  l5$4) . 

ERITREA  (Specimens  from  near  Karkobat  in  KH  collection. 

?As  H.  erythraeum:  Tonelli-Rondelli  1932C;  Niro  1935;  and  Stella 
19391,1940;  see  NOTE  above).  ITALIAN  SQiALILAND  (?As  H.  erythraeum: 
TonellL-Rondelli  1935  and  Stella  1940:  see  NOTE  above) .  IPRMCJH 
SC14ALILAND  (Material  in  FIH  collection) . 

NOTE:  H.  marginatxmt  balcanicum  of  Tonelli-Rondelli  (1930A) 
from  Eritrea7  Somalia,  and  Ethiopia  may  refer  to  H.  impeltatmn; 
this  name  was  also  used  by  Stella  (l938A,1939A,19Zo)  for  material 
from  Italian  Somaliland. 

KEI'IYA  (Material  in  H«1NH  from  sheep  at  Laisamis,  Northern 
Frontier  District;  H.H.  det.;  collected  by  E.  A.  Lewis  who  had 
determined  it  as  H.  impressum  albiparmatum.  Niunerous  specimens 
in  BMNH  collections  from  cattle  at  Flagadi  and  Shombole). 

TANGANYIKA  (Miss  J.  B.  Walker  has  sent  a  large  series  of 
typical  specimens  for  identification;  material  from  a  rhino¬ 
ceros  and  wildebeest  at  Mto-wa-Mbu,  a  few  miles  north  of  Lake 
Manyara  in  northeastern  Tanganyika,  April  1952,  A.  C.  Brooks 
legit). 
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HOSTS 


All  domestic  animals  are  attacked  by  adults  of  this  tick. 
Available  data  does  not  indicate  that  among  these  animals  H. 
impeltatyun  shows  any  marked  host  predilection.  In  Egypt  ^ 
number  o^  specimens  have  been  taken  feeding  on  personnel  dxiring 
field  trips. 

Wild  animals  known  to  be  infested  are  geizelles  in  Egypt 
(HH),  wild  pig  in  Eritrea  (HH),  rhinoceros  and  wildebeest  in 
Tanganyika  (Walker  records  above),  and  caracal  in  French  West 
Africa  (Villiers  1955). 

Hosts  of  immature  stages  are  rodents,  hares,  birds,  and 
man.  At  Amara,  on  the  Tigris  River  in  Iraq,  Lt.  R.  A.  Buxton 
reared  adults  from  nymphs  taken  from  hares  and  from  a  redstart, 
P.  phoeniciirus  (=  Ruticilla  pluvenicurus )  (Nuttall  lots  3239 
and  3^4t)  in  H'lNH) . 


In  Egypt  we  have  reared  many  adults  from  nymphs  that  have 
dropped  from  both  the  lesser  and  the  greater  Egyptian  gerbils, 
Gerbillus  gerbillus  and  G.  pyramidum,  and  fewer  from  the 
following  animals?  lesser  Egyptian  jerboa,  Jaculus  jaculus; 
fat  sandrat,  Psammomys  o.  obesus ;  Egyptian  hare,  Lepus  capensis 
aegypticus;  and  man.  ” 


Although  Rousselot  (1948)  reared  this  species,  he  fxirnished 
no  data  on  the  hosts  of  the  immature  stages  either  in  the  labo¬ 
ratory  or  in  the  field. 


BIOLOGY 
Life  Cycle 

Rousselot  (1948)  claimed  that  H.  impeltatvim  (=  H.  toumpti ) 
is  a  three^host  species  that  in  his” French  West  Africa  laboratory 
completed  its  life  cycle  in  about  three  months.  Results  of 
stvidies  in  NAMRU_3  (Cairo)  laboratories  will  be  presented  when 
completed. 
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Ecology 


Although  H.  Impeltatum.  is  a  tick  of  arid  and  semiarid  regions, 
small  populations  also  exist  in  certain  African  savannah  areas. 
Biological  and  ecological  characteristics  and  limitations  of  this 
species  are  still  poorly  knovm.  As  noted  above,  immature  stages 
are  found  in  common  association  with  desert  and  desert-edge  rodents 
in  Egypt. 

In  Nigeria,  where  H.  impeltatum  is  almost  entirely  confined  to 
the  more  arid  northern  provinces,  it  is  sometimes  the  most  comnxjn 
tick  collected  on  cattle  and  appears  to  require  a  drier  climate 
than  do  H.  truncatum  (=  H.  transiens),  H.  impressum,  and  H.  ru_ 
fipes  (iJnsworih  1^5^) .  lJdiJ.ts  are  fouri3  around  the  anus  and 
udaers  and  in  the  axillary  regions  of  their  hosts. 


DISEASE  RELATIONS 

Apparently  this  tick  is  not  a  vector  of  Theileria  annulata 
of  cattle.  Note,  from  Egyptian  records,  that  nymphs  and  adults 
are  known  to  feed  on  man  in  nat\a:e. 


REMARKS 

The  comparative  size  of  each  stage  and  sex  has  been  noted 
by  CampansuRouget  (1954). 

The  remarks  below  are  based  in  part  on  specimens  originally 
identified  (as  H.  br^ipti)  by  Dr.  L.  P.  Delpy,  on  his  remarks 
(correspondencej  on  this  material,  and  on  our  further  observa¬ 
tions  of  additional  collections  consisting  of  some  2000  spec¬ 
imens. 


IDENTIFICATION 

Males.  In  TYPICAL  specimens,  (l)  the  exterior  position  of 
the  comparatively  large  subanal  shields,  (2)  the  lateral  grooves 
that  extend  anteriorly  at  least  to  the  scutal  midlength,  and  (3) 
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the  numeroxis,  moderate  size  (few  large),  shallow,  scuta!  puncta- 
tions  that  are  uniformly  and  widely  distributed  over  most  of  the 
scutal  stirface,  is  a  combination  of  characters  easily  separating 
males  from  those  of  all  other  species. 

Variation  in  each  of  these  characters  are  as  follows;  (l) 

In  specimens  that  have  fed,  the  subanal  shields  are  always 
situated  well  exterior  of  the  axis  of  the  adanal  shields;  they 
are  usually  borne  on  a  slightly  rounded,  elevated  protrusion 
of  the  ventral  integument,  and  usually  extend  posterior  beyond 
the  body  margin.  However,  in  unfed  specimens,  where  the  sub- 
anal  shields  are  still  closely  appressed  to  the  ventral  integu¬ 
ment,  these  shields  may  appear  to  be  in  line  with  the  central 
axis  of  the  adanal  shields.  Close  observation  reveals  that  the 
base  of  the  subanal  shields  is  in  an  exterior  position  but  that 
the  \anique  tilting  of  the  subanal  shields  in  a  medially-directed 
position  gives  the  first  impression  that  they  are  situated  direct¬ 
ly  posterior  of  the  adanal  shields.  In  fed  males,  the  subanal 
shields  are  xisually  vertical  and  parallel.  (2)  The  lateral  grooves 
are  usually  well  delineated  and  extend  from  the  festoons  in  a 
progressively  more  shallow  line  almost  to  the  eyes.  In  some  spec¬ 
imens,  they  are  more  or  less  obscvired,  at  the  level  of  the  scvttal 
midlength  and  anteriorly,  by  scutal  punctations;  questionable  spec¬ 
imens  should  be  tilted  towards  the  source  of  the  light.  In  other 
individuals,  the  anterior  extension  of  the  lateral  grooves  con¬ 
sists  chiefly  of  a  distinct  row  of  more  or  less  contiguous  pimcta. 
tions;  sxKjh  specimens  may  be  confvised  with  H.  dromedarii ,  and,  if 
the  subanal  shields  are  sti]JL  closely  appressed  to  the  ventral 
integument,  possibly  even  with  H.  excavatum.  (3)  Pvinctations  are 
xasually  very  slightly  larger,  deeper,  and  more  dense  posteriorly 
than  elsewhere  on  the  scutum.  Punctations  over  the  scuttim  are 
typically  dense  but  not  contiguous,  regular,  medium-size  with  a 
few  scattered  larger,  deeper  ones  among  them,  and  fairly  shallow. 
The  number  and  placement  of  these  punctations  is  subject  to  con¬ 
siderable  variation;  in  some  specimens  the  central  scutal  area  may 
be  almost  devoid  of  obvious  punctations;  this  is  especially  true 
in  engorged  individuals. 

Other  characters  are  as  follows;  The  area  just  anterior  of 
the  festoons  is  almost  always  slightly  depressed  and  contains  a 
long,  narrow  posteromedian  groove,  and  a  pair  of  shorter,  wider. 
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and  deeper  paramedian  grooves.  A  parma,  the  color  of  which  may 
be  lighter  or  darker  than  the  rest  of  the  scutum,  may  be  present, 
or  may  appear  as  a  normal  median  festoon.  Two  definite  pairs  of 
festoons  and  two  more  or  less  fused  pairs  lie  on  either  side  of 
the  parma  or  median  festoon.  Delpy  states  that  the  scutvim  is 
flat,  actually  it  is  visually  more  or  less  arched,  especially 
in  males  that  have  fed. 

The  scutal  color  varies  from  dark  brown  to  black;  excep¬ 
tional  specimens,  usually  very  small  ones,  may  be  lighter.  The 
leg  segments  are  usually  pale  anteriorly  and  posteriorly  and 
darker  centrally,  but  they  may  be  entirely  pale  yellowish. 

Female ;  The  scutum  posteriorly  and  centrally  has  numerous 
rather  regularly  spaced,  moderate  size,  noncontiguous  pvinctations. 
Scattered  among  them  are  several  larger  and  deeper  punctations  in 
two  parallel  rows  centrally.  The  moderate  size  punctations  are 
usually  irostly  discrete,  but  exceptions  to  this  are  common. 
Anteriorly  and  in  the  scapular  areas,  punctations  are  large  and 
deep;  in  the  lateral  fields  pvinctations  are  absent  or  present. 

The  deeply  depressed  cervical  grooves  are  more  or  less  rugose, 
and  the  pvinctations  in  them  are  more  or  less  contiguous.  The 
scutvim  of  engorged  specimens  frequently  has  less  distinct  pvinc¬ 
tations  and  grooves.  The  scutvim  is  generally  dark  brown  in  color. 
It  is  definitely  longer  than  wide,  but  the  ratio  may  be  reduced 
in  some  newly  molted,  misshapen,  or  greatly  engorged  specimens. 

The  genital  area  is  distinctive.  The  central  genital  apron 
is  an  elongate  triangle  much  like  that  of  H.  dromedarii  but 
shorter,  wider,  and  usually  not  quite  so  narrowly  pointed  apic al¬ 
ly.  In  profile,  it  definitely  bvilges  anteriorly  and  is  depressed 
posteriorly.  An  important  principal  additional  featvire  is  that, 
in  unmated  specimens  and  in  mated  but  not  greatly  engorged  spec¬ 
imens,  this  genital  apron  is  bordered  on  each  side  by  a  slight 
bulge  that  gives  the  genital  area  a  trilobed  appearance  not  fovind 
in  any  of  the  other  species  with  which  H.  impeltatvira  may  be  con¬ 
fused.  This  characteristic  is  maintained  with  only  slightly 
less  distinctness  in  greatly  engorged  females. 

Female  body  size,  in  all  except  runts,  is  always  large. 

The  legs  are  like  those  of  the  male. 
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NOTE;  Verj”-  small,  roxinded,  globose,  pale  runts  appear  com- 
monly  with  typical  specimens.  Their  diagnostic  characters  are 
frequently  modified.  In  field  collections,  such  specimens  are 
virtually  impossible  to  identify.  They  should  not  be  confused 
with  other  species  or  cast  into  the  subgenus  Hyalommina.  Among 
collections  of  reared  adiilts,  gradations  from  typical  males  to 
atypical  males  closely  approximating  exceptionally  small  spec¬ 
imens  of  H.  dromedarii  are  frequently  seen.  Such  atypical  spec¬ 
imens  are  obviously  poorly  nourished  in  the  immature  stages  and 
show  numerous  indications  of  lack  of  proper  development.  If 
encountered  singly,  they  would  be  most  difficult  or  impossible 
to  properly  identify. 
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Figures  174  and  175,  <?,  dorsal  and  ventral  views 
Figure  176,  5,  scutum  and  capitulvim,  dorsal  view 

Figure  177,  genital  area.  A,  partly  engorged,  B  to  D,  outline 
and  profile;  B  and  C,  partly  engorged;  D,  fully  engorged. 

HYALCMMA  EffRESSIM 
^udan  Specimens 

PLATE  LI 
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IffALCMMA  IMPRESSUM  Koch,  1844. 


(Figures  174  to  177) 
THE  WEST  AFRICAN  HZALCMMA 


NOTE;  In  literature  on  African  ticks  various  s\ibspecific 
designations  of  H.  impressum  apply  actually  to  H.  rufipes  or  to 
H.  trvincatuni  and  are  treaied  herein  vinder  those^species.  The  ”K. 
plumbeum  impressum”  of  Soviet  workers  is  H.  rufipes.  Koch*s  ~ 
|l844)  descriptions  of  H.  impressum  and  oT  H.  rufipes  clearly 
distinguish  these  two  species. 


The  H.  impressum  mentioned  by  Adler  and  Feldman-Muhsam 
(1946,194"S)  for  Palestine  resulted  from  mistaken  identity  of  H. 
rufipes  (Feldman-Muhsam  1954)  >  as  did  Delpy^s  H.  impressum  ” 
(194oA,B)  from  Iran  (Delpy  1949A,B).  The  H.  impressum  ot  Schulze 
(1918) ,  from  a  single  specimen  collected  from  a  horse  in  Macedonia, 
Greece,  and  presumed  to  have  been  carried  there  as  a  nymph  on  a 
migrating  bird,  is  questionable;  this  record  was  repeated  by  Pandsu 
zis  (1947). 


DISTRIBUTION  IN  THE  SUDAN 

H.  impressm  is  locally  common  on  cattle  in  central  Svidan 
west  of  the  Nile.  Numerous  males  and  fewer  greatly  engorged  fe¬ 
males  reach  the  Khartoum  quarantine  station  on  Darfvir  and  Kordo- 
fan  cattle  and  many  males  are  still  attached  when  these  cattle 
reach  the  Cairo  abattoir.  The  West  African  hyalomma  is  not  knovm 
to  be  established  east  of  the  Nile. 

Darfur;  Zalingei  and  Sibdo  (common  on  camels  and  cattle, 
also  occurs  on  horses;  SVS). 

Kordof an;  Delami  (cattle;  SVS) .  El  Obeid  (camels,  SVS) . 

/~ Khartoum;  See  three  paragraphs  above_.7 
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DISTRIBUTION 


H.  impressum  is  a  West  African  tick  that  ranges  eastward  into 
the  Sudan.  It  has  not  been  found  south  of  the  equator,  in  the 
great  northern  deserts  of  Africa,  or  on  the  Mediterranean  littoral. 

W^T  AFRICA;  FRENCH  WEST  AFRICA  (As  H.  impressum  sp.  nov.: 
Koch  1844.  As  ri.  aegyptium  impressum  typic a;  Sc hulze  1919,  and 
Chodziesner  192Z.  As  H.  Impressiim  impressm;  Schulze  and 


Rousselot  1953B).  NIGERIA  (As  H.  impressum;  Unsworth  1%2. 
Material  in  EMNH  from  Katagum;  H.  ll.  det.  ^ . 

CERTRAL  AFRICA:  CAMBROONS  (As  H.  impressum:  Rageau  1951 » 
1953)1  liUATORIAL  AERICA  (As”H.  impressum:  Rousselot 

1953B). 

EAST  AFRICA;  SUDAN  (As  H.  impressum;  Hoogstraal  1954B. 
FeldmaruEluhsam  1954) .  ~ 

^?UGANDA  and  ERITREA;  As  H.  impressum;  Wilson  (1949B) 
and  Tonelli-Rondelli  (1930A).  ^Kese  may  refer  to  H.  rufipes  or 
to  H.  truncatum.  7  ” 


HOSTS 


Domestic  cattle  are  the  chief  hosts  of  H.  impressm,  and  are 
mentioned  by  all  authors.  No  other  hosts  have  previously  been 
reliably  recorded.  In  Darfur,  camels  are  frequently  infested 
and  horses  are  sometimes  attacked. 


BIOLOGY 


Unstudied 


DISEASE  RELATIONS 


Unstudied 
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IDENTIFICATION 


Males;  This  handsome  species  is  easily  recognized  and  readily 
distinguished  by  the  following  con±iination  of  characters;  (l)  center 
of  subanal  shields  posterior  of  central  axis  of  adanal  shields,  (2) 
scutm  regularly  covered  by  deep,  rather  large  punctations  that 
often  tend  to  obscure  the  long  lateral  grooves,  and  (3)  distinctive 
narrowing  of  the  scutal  margin  posterior  of  the  lateral  grooves, 
giving  it  a  rectangular  outline  posteriorly. 

A  moderate  amount  of  circiunspiracular  pilosity  may  in  some 
specimens  suggest  H.  rufipes.  The  festoons  are  more  or  less  fused, 
but  the  central  an3  two  median  paJLrs  are  always  distinct.  The 
scutum  is  dark  reddish  brown  to  black  and  the  legs  are  brightly 
ringed.  The  comparatively  narrow,  elongate  scutal  shape  is  in 
contrast  to  the  wide  outline  of  H.  rufipes ;  the  rectangvilar  pos¬ 
terior  margin  is  distinctive  of  1?,  impressum. 

Females;  Numerous,  regular  scutal  pionctations,  similar  to 
those  of  the  male,  are  distinctive;  in  some  specimens  they  are 
more  superficial  but  still  numerous.  The  genital  apron  is  broad¬ 
ly  triangular  in  outline;  it  is  composed  of  an  anterior  narrowly 
transverse  (bulging)  ridge  and  a  posterior  button  (sloping  or 
depressed)  not  so  wide  as  the  anterior  ridge.  ^With  respect 
to  the  outline  and  profile  of  the  genital  area  of  this  species, 
no  specimens  observed  during  the  present  study  conform  to  that 
illustrated  by  Delpy  (1949B,  page  106),  which  is  more  narrowly 
triangular  (eqiiilateral)  and  gradually  sloping  in  profile^7  4 
certain  amount  of  circvunspiraciolar  pilosity  is  present  in~some 
females;  differences  in  the  genital  aprons  distinguish  these 
specimens  from  females  of  H.  rufipes,  the  scutal  pvinctations  of 
which  may  be  quite  similar” to  those  of  H.  impressum. 
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Figures  178  and  179»  c?,  dorsal  and  ventral  views 
Figures  180  and  181,  5,  dorsal  and  ventral  views 

A,  5  genital  area.  B  to  D,  5  genital  area  outline  and  profile. 
B,  unengorged.  C,  partly  engorged.  D,  fxilly  engorged. 

HY^CMMA  MARGINATUM 
Sudan  Specimens 

PLATE  LII 
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HYALCMMA  MARGINATUM  Koch,  1844. 


(Figures  178  to  181 ) 

THE  MEDITHffiANEAN  HTALCMMA 


NOTE;  H.  marginatvpn  appears  in  European  literattire  chiefly 
as  either  H.^marginatxim  or  as  H.  savignyi  and  in  recent  Soviet 
ULteratture” as  ri.  plumbeum  plvmiEeum.  The  Adler-Feldman-Muhsam 
(1948)  school  employed  the  name  H.  marginatum,  the  Delpy  (1949) 
school  H.  savignyi  (Gervais,  I84Z)  following  the  lead  of  ^hulze. 
The  *'H.~savign^*  of  Adler  and  Feldman-Muhs am  (1948)  and  of  some 
of  their  followers  is  H.  excavatum.  Recently  Feldman-Muhsam 
(1954)  concluded,  froi^study  of  the  Koch  (1844)  type  material, 
that  H.  marginatum  is  the  correct  name  for  this  species  altho\:igh 
reasons  for  so  doing  are  somewhat  obscure. 

Pomerantzev  (1950)  states  that  the  name  H.  plumbeum  plvimbeum 
(Panzer,  1795)  refers  to  the  present  species.”  This  point  merits 
fvirther  investigation.  Feldman-Muhsam  apparently  has  not  con¬ 
sidered  the  possibility  of  this  synonymy. 


DISTRIBUTION  IN  THE  SUDAN 

H.  marginatum  thus  far  is  known  from  only  two  localities  in 
centr'al  Sudan,  one  in  the  wesi  and  one  in  the  east.  Further 
search  will  probably  reveal  additional  populations  between  these 
two  places. 

Kordofan;  Umm  Inderaba  (cattle;  SVS) . 

fKassala;  Kassala  (camels;  S7S). 


DISTRIBUTION 

H.  marginatum  appears  to  be  most  common  in  southeastern  Europe 
and  southern  Russia  from  where  it  extends  eastward  into  India  and 
Indochina  and  westward  throughout  southern  Europe,  and  into  the 
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Near  East  inclxiding  Arabia,  and  North  Africa.  Elsewhere  in  Africa, 
small  populations  are  scattered  through  the  drier  transitional 
areas  just  south  of  the  northern  deserts  from  the  Red  Sea  to  the 
Atlantic  Ocean. 

Soviet  workers  in  Transcaucasia  consider  this  to  be  a 
"Mediterranean  species"  in  contrast  to  the  other  hyalommas  of 
their  territory,  which  they  classify  as  either  "widely  spread 
in  the  southern  part  of  the  Palearctic  Region"  or  "peculiar  to 
the  zone  of  western  deserts"  (Pomerantzev,  Matikashvily,  and 
Lototsljy  1940) . 

The  mapped  distribution  of  H.  marginatum  (=  H.  savignyi)  as 
presented  by  the  American  Geogrs^hical  Society  (l''554)  <5oes  not 
correspond  to  the  range  of  any  recognized  species  in  this  genus. 

NORTH  AFRICA;  "NORTH  AFRICA"  (As  H.  marginatum  balcanicum; 
Schulze  and  ^chlottke  1930) .  “ 

EGYPT  (As  Cynorhaestes  aegypti\is ;  Virey  1822.  As  H. 
savignyi;  Hoogstraai  1954A.  Sn^r^pulations  exist  on”the 
Mediterranean  littoral  and  in  desert  edge  situations  of  Nile 
Valley  and  Deltaj  somewhat  more  common  in  Sinai;  Hoogstraai, 
ms.). 


LIBYA  (Specimens  from  several  localities  in  HH  collection. 
As  H.  marginatum  balcanicvun;  Stella  1938C). 

TUNISIA  (As  H.  tmesiacum;  Schulze  and  Schlottke  1930. 

As  H.  savignyi;  IJolas-Belcour  and  Rageau  1951). 

MOROCCO  (As  H.  savignyi;  Blanc,  Martin,  and  Maurice  1946, 
1947A,B.  Blanc,  Iruneau,  Martin,  and  Maurice  1948.  Blanc  and 
Bruneau  1949.  Blanc,  Martin,  and  Bruneau  1949.  Blanc  1951). 

ALGERIA  ^According  to  Delpy  (correspondence),  the  H. 
aegyptium  of  Senevet  and  subsequent  French  workers  in  Algeria, 
is  H.  marginatum  (=  Delpy*s  H.  savignyi) .  -  The  "H.  ^gyptix^* 
life  cycle  studies  reported  ^  Nuti^l  (1913 )  on^material  from 
Algeria  refer  to  H.  marginatvim  (HH  determination  of  Nuttall  lot 
1305  in  British  Museum  Natural  History).  Most  of  the  references 
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listed  for  Algeria  on  page  405  also  contain  notes  on  H,  marginatum 
(as  H.  aegyptium) ;  this  species  is  apparently  less  common  there 
than~H»  de^ritum.  7 

WEST  AFRICA;  NIGEKIA  (As  H.  marginatum  annuli pes;  Schulze 
and  Schlottke  1930) . 

^Delpy  (1949B)  synonym  zed  H.  impressum  brunneiparmatum 
Schulze  and  Schlottke,  1930  (from'’Togo;  under  rt.  marginatum 
(=  H.  savignyi) ,  but  this  is  actually  a  synonym  of'  hT  albi— 
p^matm  (see  page  ) .  The  “H.  savignyi'*  of  Ten(Jeiro  (1948, 
1949A,1951I’,1952A,C  ,D)  from  Portugese  Guinea  is  shovm  by  the 
same  author's  discussion  (1949A)  to  be  H.  truncatum,  7 

EAST  AFRICA;  SUDAN  (As  H.  savignyi;  Hoogstraal  1954B). 

rh  marginatum  balcanicum,  a  synonym  of  H.  marginatTun,  has 
been  reported  from  Ethiopia,  and  Somalia  by  ItsLlian  workers;  these 
records  may  be  correct  but  it  is  more  likely  that  they  refer  to 

H.  lmpeltatum.7 

KENYA  (A  single  in  MIH  from  a  cow,  Kisima,  Nanyuki,  May, 
1932,  collected  after  dipping  by  E.  A.  Lewis.  This  specimen  is 
entirely  typical  of  H.  marginatTjm;  H.H.  det.). 

r ^UrmN  AFRICA;  Santos  Dias  (1950C)  noted  that  "H. 
savignyi*^  had  been  reported  from  Angola  by  A,  Morals  in  l'909, 
and  that  this  probably  refers  to  H,  truncatum  (s  H,  impressum 
transiens )  .7  ”  ” 

NEAR  EAST;  PALESTINE  (As  H.  marginatum;  Bodenheimer  1937. 
Adler  and  Feldman-Muhsam  1946,1*548^ .  SYRIA  and  LEBANON  (As  H, 
s^ignyi ;  Pigoury  1937).  TRANSJCEDAN  (Hoogstraal,  ms.).  ” 

TURKEY  (As  H.  marginatTim  balcanicTim;  Schulze  and  Schlottke 
1930.  As  PfT  anaiolicTmi;  Gaiuzo  l944.  As  H.  savignyi ;  Kurt- 
pinar  1954” and  Mimioglu  1954.  As  H.  marginatum;  Hoogstraal, 
ms.).  CYPRUS  ^As  H.  cypriactim;  "SchTilze  and  Schlottke  1930. 

Kratz  1940.  The  savignyi  exsul**  of  Schulze  and  Schlottke, 
1930,  attributed  by  Delpy  (1949Bj  to  H.  savignyi  marginatum  (= 

H.  savignyi  of  Delpy)  appears  rather  to  be  h7  excavaivim;  cf. 

Kratz  (194(),  pp.  534-535  )  7*  IRAN  (As  H.  savignyi;  Selpy  1946B, 
1949c).  IRAQ  (As  H.  margTnatum;  Hoogstraal,  ms.  Hubbard  1955). 
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ARABIA;  YEMEN  (As  H.  marginatum;  Hoogstraal,  ms.). 

EUROPE;  SPAIN  (As  H.  hispanum;  Koch  1844.  As  H.  savignyi 
iberim;  Schulze  and  ScHIottke  1930 .  As  H.  iberum;  Kratz  l540. 
ri.  marginatum  hispanum;  Schulze  and  Schlottke  19^0.  Kratz  1940. 
“Ss  H.  i^ginatum  esp^oli;  Gil  Collado  1936,1948A.  As  H. 
marginatum;  GiT  Collado  194SA.  Perez  Gallardo,  Clavero"7  and 
Hernandez  1949,1952.  As  H.  savignyi;  Gil  Collado  1948A.  De 
Prada  1949.  Parker,  De  Prada,  Sell,  and  Lackman  1949.  De 
Prada,  Gil  Collado,  and  Mingo  Alsina  1951). 

^PORTUGAL;  It  appears  likely  that  the  "H.  rufipes  glabrata*' 
of  Fonesca,  Pinto,  Colaco,  Oliveira,  Branco,  da  Gama,  Soares 
Franco,  and  Lacerda  (1951)  may  refer  to  H.  marginatum;  cf.  page 

J 

FRANCE  (As  H.  marginatum;  Elnigk  1947.  As  H.,  savignyi; 
Lamontellerie  19*54.  Specimens  from  Estrel  Mts.  Tn  aiNH  collection; 
H.H.  det.). 

ITALY  (As  H.  mar^inatm;  Koch  1844.  Tonelli-Rondelli  1938. 
Enigk  1947.  Cavaceppi  As  H.  marginatum  marginatum;  Schulze 

and  Schlottke  1930).  “ 

ALBANIA  (As  H.  marginatum;  Enigk  1947) . 

YUGOSLAVIA  (As  H.  marginatum;  Enigk  1947.  As  H.  savignyi; 
Angelovsky  1954.  PeTrovitcK  1^55).  ”* 

ROMANIA  (As  H.  savignyi;  Metianu  1951) . 

GREECE  (As  H.  aegyptium  f .  brunnipes;  Schulze  1919.  Kratz 
1940.  As  H.  marginatm  balcanicum;  8chulze  and  Schlottke  1930. 

As  H.  marginatum;  Enigk  .  Pandazis  1947). 

BULGARIA  (it  is  possible  that  the  "H.  aegyptivim**  of  Pavlov 
1940,1942,  etc.,  refers  to  H.  marginaturaT  As  H.  mSFginatum; 

Enigk  1947.  Pavlov  and  Georgiev  1950) .  ” 

GERMANY  (As  H.  marginatum  marginatum;  Arrives  as  nymphs  on 
migrating  birds  according  to  Kratz  1940) . 
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“INSUL  BRIONI*  (As  H.  marginatum  brionlc\im;  Schulze  and 
Schlottke  1930.  Totze  1933.  Gossel  1935^. 

RUSSIA;  NOTE:  According  to  Delpy  (1949B),  Soviet  authors 
have  frequently  confused  H.  excavatum  (=  H.  anatolicvmi)  imder  H. 
marginatim  (=  H.  savignyij.  Most  Russian'”reports  of  "H.  savi^yi" 
appear  to  apply  to  H.  excavatum  (H.H.).  ” 

Most  Soviet  records  for  H.  anatolicum  subspp.  since  1948  can 
be  considered  as  applying  to  H.  excavatum" and  most  records  for  H. 
marginatum  (and  in  1950  for  hT  p.  plumbeum)  as  referring  to  wh^ 
is  nerein  called  H.  marginatum.  After  an  intensive  study  of  all 
available  Soviet  Titera^ure  on  ticks  and  tick- borne  diseases,  it 
is  concliided  that  Delpy *s  remarks  in  this  respect  apply  chiefly 
if  not  entirely  to  reports  by  Galuzo  (1941  and  1944)  and  by  Galuzo, 
Bolditzina,  and  Kaitmazova  (1944)  on  ticks  of  Kazakstan  and  control 
of  piroplasmosis  vectors  in  that  area.  Correspondence  with  Dr. 
Delpy  concerning  this  matter  has  not  elicited  a  reply.  On  bio¬ 
logical  grounds,  it  appears  that  Galuzo’s  '*H.  savignyi  -  H. 
anatolictjif*  applies  to  H.  excavatum  (s  H.  anatolic^  of  ^viet 
workers) .  It  is  possible  that  the  use  of  the  name  rf.  savignyi 
by  Zotova  and  Bolditzina  (1943),  who  reported  on  work  with  H. 
marginatvim  and  H.  savignyi  in  relation  to  attempts  to  infecT 
ticlK  with  brucellosis  in  the  laboratory,  also  applies  to  H. 
excavatum. 

As  H.  marginatum;  Olenev  1934.  Pomerantzev  1934,1946. 
Pavlovsl^  and  Pomerantzev  1934.  Lototsl^y  and  Popov  1934.  Galuzo 
1935,1941.  Galuzo  and  Bespalov  1935.  Arginskj’-  1937.  Bernadskaia 
1939c.  Kurchatov  1939A,B,1940A,B,C,D,E,F,G,1941A,B,C.  Poraerant- 
zev,  Matikashvily,  and  Lototsky  1940.  K\archatov  and  Sokolov  1940. 
Grobov  1946.  Blagoveshchenslqr  and  Serdyukova  1946.  Enigk  1947. 
Chumakov  1948A,B.  Markov,  Gildenblat,  Kurchatov,  and  Petunin 
1948.  Piontkovskaia  1949.  Gajdusek  1953,1956.  Pritulin  1954. 

As  H.  marginatum  marginatvuii;  Serdyukova  1941.  Grobov  1946. 
Piontkovskaia  l'^47,194^.  Pavlovslsy  1948.  Korshunova  and  Petrov a. 
Piontkovskaia  1949A.  Pervomaisky  1949,1950.  Gajdusek  1953. 
Tselishcheva  1953. 

As  both  H.  marginatum  and  H.  savimyi;  Zolotarev  1934. 

Galuzo  1935,1^41,1^44.  Zotova  and  bolditzina  1943.  Galuzo,  Bol¬ 
ditzina  and  Kaitmazova  1944.  See  two  paragraphs  above. 


-  470  - 


As  H.  marginatum  balcanicimi  and  H.  marginatum  olenevi;  Schulze 
and  Schiottke  1^50.  Olenev  19^9A,193TA,C .  Kratz  1^40.  5s  H. 
marginatum  bacuense  (apparently  of  Schulze,  ms.)*  Olenev  1^1A,C. 

As  H.  marginatum  caspium  (apparently  of  Schulze,  ms.):  Noted  by 
Olenev  195lA,C,  but  described  hy  Kratz  1940. 

As  H.  plumbeum  plumbeum;  Pomerantzev  1950.  Piontkovskaia 
1951.  l^lnlkova  1^^.  As  H.'  pltimbeumt  Shat  as  1952.  Shatas  and 
Bustrova  1954.  Pavlovsky,  Tervomaisky,  and  Chagin  1954.  Arakian 
and  Lebedev  1955.  Pillipenko  and  Derevianchenko  1955.  Petrishe. 
hevo  1955.  Abramov  1955.  Zhmaeva,  Pchelkina,  Mishchenko,  and 
Karulin  1955. 

MroPLE  EAST:  INDIA  (As  H.  aegyptiinn  f.  typica:  Shatif  1928). 
INDOCrtiNA  (As  H.  dromedarii  indosinensis:  Toumanoff  1944) . 

FAR  EAST:  ^?CHINA:  The  ”H.  impressm  rufipes"  of  Chodziesner 
(1924^  is  probably  H.  marginatunTaccoTOing  to  Kratz  (1940 >  p.  55U)JJ 


HOSTS 

The  common  hosts  of  adult  H.  marginatum  are  any  domestic  ani_ 
mads,  especially  cattle  and  horses;  also  goats,  sheep,  and  camels 
often  serve.  In  the  Crimea,  horses  have  been  stressed  as  hosts  by 
Kiu’chatov  and  Sokolov  (1940).  A  typical  female  taken  from  a  dog 
at  Amman,  Transjordan,  by  Dr.  B.  Babudieri,  has  been  seen  (Hoog- 
straal,  ms.). 

Nymphs  may  also  attack  domestic  animals  but  are  much  more 
frequent  on  small  wild  mammals  and  birds,  while  larvae  feed  only 
on  these  small  animals.  Host  preferences,  especially  of  immature 
stages  vindoubtedly  vary  somewhat  from  locality  to  locality,  but 
the  impression  of  considerable  variation  between  areas  appears 
to  be  due  to  incomplete  observations  by  various  workers. 

In  Transcaucasia,  birds  are  said  to  be  the  chief  hosts  of 
immature  stages  (Pomerantzev,  Matikashvily,  and  Lototsky  1940). 

In  the  laboratory,  chickens  have  been  used  (Zhmaeva,  Pchelkina, 
Mishchenko,  and  Karulin  1955). 
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In  Anatolia,  adults  have  been  reared  from  nymphs  from  hares, 
hedgehogs,  and  partridges  (Hoogstraal,  ms.)*  Nutt all  lot  3278 
in  BMNH  consists  of  adults  reared  from  nymphs  from  a  hare  on  the 
River  Tigris,  32°N.,  November  1917,  by  Captain  P.  A.  Bxixton; 

H.H.  det.  A  single  nymph  has  been  reported  from  a  hare  in  Iraq 
(Hubbard  1955)* 

Hosts  in  Tunisia  are  cattle,  sheep,  porcupines,  and  hares. 
Adxilts  are  also  found  in  gerbil  nests  (most  probably  newly  molted, 
before  venturing  forth  to  find  a  larger  host;  HH).  Nymphs  have 
been  taken  from  •’Cochevis”  (Galerida  cristata)  (Colas-Belcour  and 
Rageau  1951) *  In  southern  Morocco,  larvae  and  nymphs  were  re¬ 
ported  from  the  nests  of  jirds,  Meriones  shawi  (Blanc,  Martin, 
and  Maurice  1946,1947A,B) ,  while  others,  presumably  adults  (same 
authors  1947B),  were  found  on  domestic  animals  and,  at  certain 
times  of  the  year,  on  the  grotuids  of  native  markets. 

In  Egypt,  including  Sinai,  nymphs,  which  have  been  reared 
to  typical  adults,  have  been  found  on  two  kinds  of  hedgehogs, 
Hemiechinus  aegyptius  auritus  and  Paraechinus  aetluopicus  dorsalis , 
on  fat  sandrats,  Psammonys  o.  obesus,  and  on  jirds,  Meriones  shawi 
and  M.  crassus.  Egiially  Tii^rtant  here  are  lizards,  Acanthodacty- 
lus  'Boskianus ,  while  lesser  gerbils,  Gerbillus  _g.  gerbillus  are 
less  frequently  found  infested  by  nymphs  (Hoogstraal,  ms.^. 

In  the  Arax  valley  of  Armenia,  hosts  of  immature  stages  are 
stated  to  include  reptiles  and  wild  birds  (Pomerantzev  1934). 

Recent  Soviet  workers  on  hemorrhagic  fever  in  Crimea  report 
that  adults  attack  cattle,  sheep,  horses,  and  men.  Larvae  and 
nymphs  infest  the  European  hare,  Lepus  europaeus  transsylvanicus , 
in  Crimea  but  are  not  found  on  hedgehogs,  bats,  rodents,  dogs, 
or  wild  carnivores.  Some  immatiire  specimens  were  taken  from 
gray  partridges,  Perdix  perdix,  prairie  larks,  Melanocoripha 
calandria,  cranes,  Grus  grus,  and  sparrows  and  domestic  cnickens 
(cf !  Gajdusek  1953 > 195b). 

An  exceptionally  interesting  stxidy  of  H.  marginatum  (=  H.  p. 
pltimbetun)  in  the  Crimean  National  Forest  Reserve  has  recently 
been  reported  by  Melnikova  (1953) ,  whose  chart  is  reproduced 
below. 
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No.  Hosts 

No.  Hosts 

No. 

No. 

No.  No. 

Max.  No. 

Mean  Per 

Host 

Examined 

with  Ticks  Larvae  Nymphs  6&  05 

Ticks  on 
One  Host 

Host 

Red  Deer 

42 

22 

0 

0 

52  204 

90 

6.1 

Roe  Deer 

36 

1 

0 

0 

2  0 

0 

0.0 

Hare 

32 

10 

31 

714 

0  33 

309 

24.0 

Squirrel 

38 

1 

0 

0 

1  0 

1 

0.0 

Jay 

26 

20 

402 

225 

0  0 

236 

24.0 

Cattle 

147 

64 

0 

0 

568  497 

71 

6.2 

Pig 

28 

8 

0 

0 

137  69 

50 

7.3 

Chicken 

15 

15 

300 

25 

0  0 

70 

21.6 

As  is  easily  seen,  jays,  chickens,  and  hares  are  the  chief 
hosts  of  inonature  stages  in  the  Crimean  forest.  Cattle,  pigs,  and 
red  deer  are  important  adult  hosts,  and  hares  may  be  of  some  im¬ 
portance.  The  absence  of  ticks  on  the  roe  deer  is  noteworthy. 

Melnikova  (loc.  cit.)  noted  that  unfed  larvae  enter  the  audi¬ 
tory  canals  of  jays  and  chickens  and  molt  there  to  nymphs  and  to 
adults;  he  fovind  118  immature  ticks  in  the  ears  of  a  single  bird. 
In  Eastern  Anatolia  (Hoogstraal,  ms.)  partridges  with  larvae  and 
nymphs  of  this  tick  similarly  tightly  packed  in  their  ears  have 
been  observed.  The  comparative  ease  with  which  these  birds  were 
shot  or  even  caught  by  hand  sxiggested  that  the  heavy  tick  infesta¬ 
tion  impaired  the  birds*  keenness.  Infested  birds  seemed  muddled 
and  confused  and  ran  in  staggering  circles  rather  than  flying  or 
dashing  off  as  did  most  of  the  flock. 


BIOLOGY 
Life  Cycle 

Life  cycle  studies  of  "H.  aegyptiumf*  reported  by  Nuttall 
(1913B)  were  undertaken  with~*H.  marginatum.  Specimens  resulting 
from  this  work  are  at  present”in  the  Nuttall  collection  at  the 
British  Museum  (Natural  History) .  Nuttall  found  that  H.  margi¬ 
natum  may  act  as  a  two-host  or  as  a  threei-host  tick;  he  believed 
ihat  the  “peculiar"  two-host  life  cycle,  when  nymphs  were  fed  on 
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hedgehogs,  was  due  to  larvae  remaining  entangled  among  the  spines. 
This  is,  however,  probably  the  typical  life  cycle  in  nature. 

Nutt all  summarized  his  findings  as  follows: 


PERIOD 

DAYS 

Preoviposition 

6 

(eggs  at  18°C . ) 

Oviposition  to  hatching 

35 

Larval  prefeeding  period 

7 

Larva  feeds 

6 

Premolting  period 

16 

(larvae  at  19°C . ) 

Nymphal  prefeeding  period 

7 

Nymph  feeds 

6 

(nymphs  at  18^.) 

Premolting  period 

20 

Advilt  prefeeding  period 

7 

Adult  (female)  on  host 

6 

Total 

116 

This  period  Nutt all  believed  to  be  the  shortest  time  required 
for  completion  of  the  life  cycle.  From  4300  to  15500  eggs  were 
laid  by  single  females;  the  higher  number  probably  approximates 
the  more  common  figvire  in  nature.  Females  may  remain  alive  as 
long  as  26  days  after  oviposition;  males  live  much  longer.  The 
longevity  of  the  various  stages,  presumably  unfed,  in  these  ex¬ 
periments  was  345  days  for  larvae,  89  days  for  nymphs,  and  over 
421  days  for  some  adults.  Hosts  were  hedgehogs,  guinea  pigs, 
and  rams . 

Subsequently,  Nutt all  (1915)  noted  that  some  adults  were 
still  alive  759  days  after  emerging.  Females  that  had  fasted 
for  817  days  were  fed  on  a  ram,  mated  with  males  that  had  fasted 
over  210  days,  and  were  ovipositing  when  the  report  was  written. 
Three  times  as  many  females  (253)  as  males  (83)  were  counted  in 
the  progeny  of  a  single  female. 

Four  years  later,  Nuttall  (1919)  observed  that  males  may 
remain  attached  to  one  spot  of  the  host  for  as  long  as  122  days. 
More  commonly,  however,  after  preliminary  feeding  for  periods 
ranging  from  five  to  29  days,  they  start  wandering  about  in  search 
of  females.  After  mating,  when  females  leave  the  host,  males  do 
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little  if  any  wandering.  If  a  female  is  placed  near  a  male,  con¬ 
siderable  excitation  is  caused.  A  male  may  copulate  with  several 
females,  but  females  apparently  accept  only  a  single  male.  Copu¬ 
lation  may  be  very  swift  or  may  apparently  extend  over  several 
days.  Females  do  not  move  from  their  feeding  site  imtil  they 
drop  from  the  host. 


Ecology 

See  also  section  on  HOSTS  above. 

In  Algeria,  adults  are  rarely  seen  in  winter  but  begin  to 
appear  in  March  and  continue  till  October,  maximum  densities 
being  reached  in  April,  May,  and  June  (Algerian  seasons  are 
comparable  to  those  of  southern  United  States).  Nymphs  are 
found  mostly  during  the  summer.  With  slight  variation,  this 
seasonal  picture  is  typical  for  H.  marginatum  wherever  it  oc¬ 
curs. 


In  the  Crimean  forest  (Melnikova  1953)  adiilts  are  found 
during  the  summer,  March  to  September,  but  rare  individuals 
(?mostly  males)  may  be  seen  at  any  time  of  the  year.  Larvae 
and  nymphs  infest  hares  from  the  end  of  Jime  to  the  first  half 
of  September.  Nymphs  are  most  common  on  hares  in  the  latter 
part  of  August;  for  example,  a  hare  on  2  August  yielded  100 
nymphs  while  another  on  17  Axogust  yielded  390  nymphs.  In  this 
forest  reserve,  H.  marginatum  (=  H.  p.  plumbeum)  occurs  in  all 
ecological  zones” and  in  all  types” oi  forest.  In  pure  stands 
of  conifers,  it  is,  however,  comparatively  rare.  The  most 
favorable  habitats  appear  to  be  valleys  with  small  open  fields 
between  the  mountains. 

In  Transcaucasia,  this  species  occurs  equally  in  both  high¬ 
land  and  forest  zones  and  in  desert  and  steppe  formations  and 
is  found  in  every  type  of  landscape  in  that  area  (Pomerantzev, 
Matikashvily,  and  Lototsky  1940).  In  Armenia,  it  occiirs  in 
the  Artemesia  semidesert  of  the  Arax  valley  (Pomerantzev  1934) 
and  ai  altitudes  of  6500  feet  and  over  (Lototsky  and  Popov  1934) • 

On  the  Crimean  steppes,  adults  are  most  common  in  Jvily  (May 
and  June  according  to  Kurchatov  194QA) .  There,  the  greatest 
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density  of  this  tick  is  arovind  haystacks  and  in  fallow  fields 
where  their  immatiire  stage  host,  the  European  hare,  hides  and 
feeds.  Engorged  njTnphs  drop  from  hares  in  autumn  and  overwinter 
in  that  stage.  They  molt  in  the  spring,  and  adults  attack  cattle, 
sheep,  horses,  and  man.  The  devastation  of  the  Crimea  during  the 
war,  followed  by  a'  great  increase  in  hares  and  their  ticks,  was 
significant  epidemiologic ally  in  the  outbreak  of  highly  virulent, 
often  fatal  hemorrhagic  fever  at  that  time. 


RMARKS 

Gynandromorphs  of  H.  marginatum  have  been  described  and  il¬ 
lustrated  by  Pervomaisl<y  (1^50^  •  The  same  author  (1949)  was  un¬ 
able  to  seciare  a  complete  generation  from  parthenogenetic  fe- 
meiles  of  this  species. 

Schxilze  (1932c)  illustrated  certain  of  the  cuticular  sense 
organs  of  two  of  his  "subspecies”  of  this  species,  also  "gyno- 
tropes",  males  with  more  dense  punctations  on  the  scutum  con¬ 
forming  to  those  of  the  female  scutum  in  location  and  distribu¬ 
tion.  This  species  has  been  utilized  in  a  study  of  sensory  phy¬ 
siology  (Totze  1933). 

When  large  numbers  of  ticks  (as  H.  plumbeum)  feed  on  a  res¬ 
tricted  area  of  the  host,  the  femmes  and  sometimes  also  males 
fail  to  engorge  completely  and  may  diej  their  development  is 
far  from  normal.  When  different  species  are  competing  for  the 
same  feeding  area,  this  additional  competitive  factor  often 
hinders  their  normal  development  (Pavlovsky,  Pervomaisky,  and 
Chagin  1954) . 


DISEASE  RELATIONS 

MAN:  H.  marginatum  is  considered  to  be  the  chief  vector  of 
the  virus  oT  Crimean  hemorrhagic  fever.  The  extensive  geographic 
range  of  this  tick  and  its  large  population  in  many  areas  where 
it  occurs  -  factors  that  suggest  a  high  potential  as  a  medically 
important  species  -  appear  to  be  generally  unappreciated  outside 
of  Crimea.  This  species  is  not  involved  in  the  transmission  of 
Omsk  hemorrhagic  fever,  since  it  does  not  occiir  in  that  area, 
so  far  as  is  presently  known. 
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Specimens  natvirally  infected  vrith  Q  fever  (Coxiella  birrnetii ) 
have  been  found;  this  species  is  a  vector  of  the  organism  and 
transmits  it  throxigh  all  stages  including  the  egg. 

Brucellosis  or  undulent  fever  organisms,  Brucella  melitensis, 
survive  some  time  in  this  tick,  which  is  said  by  some  Soviet 
workers  to  be  a  carrier  and  transmitter  of  this  pathogen.  Some 
Russian  studies  of  ticks  as  animals  sustaining  natxiral  foci  of 
tularemia  have  negated  the  importance  of  K.  marginatum  (as  H. 
plumbevun)  in  this  regard,  although  other  workers  have  reported 
the  i'inding  of  naturally  infected  specimens. 

CATTLE;  Theileriasis  (Theileria  spp.). 

HORSES ;  Theileriasis  (Theileria  eqxii)  and  piroplasmDsis 
(Piro plasma  caballi).  Transovarial  transmission  of  the  latter 
organism  to  the  seventh  generation  has  been  demonstrated. 

GUHJEAPIGS;  Rickettsiae  pathogenic  to  these  animals  and 
transovarialiy  transmitted  to  the  F3  generation  of  H.  marginatxua 
have  been  reported. 


IDEHTIFICATION 

Males;  The  combination  of  characters  for  recognizing  typical 
males  is;  (l)  the  center  of  the  subanal  shields  is  directly  pos¬ 
terior  of  the  central  axis  of  the  adanal  shields  (which  are  large 
and  broad);  (2)  the  lateral  grooves  are  long,  reaching  approximate¬ 
ly  to  the  eyes,  but  they  are  frequently  somewhat  obscured  by  dense 
punctations  or  by  lack  of  discreteness,  especially  anteriorly; 

(3)  the  scutal  punctations  are  dense  and  large  in  the  distal  and 
scapvilar  fields,  but  variable  elsewhere,  being  usually  smaller 
and  more  shallow  and  less  dense  centrally;  (4)  the  posteromedian 
groove  reaches  the  scutal  midlength,  it  is  narrow  anteriorly  and 
wider  posteriorly;  the  paramedian  grooves  are  about  half  as  long 
as  the  posteromedian  groove  and  taper  from  a  pointed  apex  to  wide 
in  the  festoon  area;  a  narrow  heavily  punctate  ridge  lies  between 
the  paramedian  grooves  and  the  lateral  grooves. 
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The  scutum  is  usually  comparatively  narrowly  elongate,  meas¬ 
uring  approximately  4.0  mm.  long  and  2.5  mm.  wide.  Its  color  is 
typically  dark  brown  to  black,  but  reddish  specimens  also  occur; 
the  legs  may  be  entirely  reddish  or  reddish  centrally  on  each 
segment  with  paler  anterior  and  posterior  bands  (see  next  para¬ 
graph)  .  The  scutal  pvinctations  may  be  dense  enough  to  suggest 
H.  rufipes,  but  those  in  the  center  are  shallower  and  smaller 
than  elsewhere,  while  in  H.  rufipes  they  are  deep  and  quite  uni¬ 
form  in  size  and  depth.  The  parma  may  appear  to  be  merely  a 
median  festoon  and  is  the  same  color  as  the  rest  of  the  scutum. 
The  subanal  and  adanal  shields  have  rounded  contours;  the  adanal 
shields  are  quite  large. 

Heavily  punctate  males,  as  seen  among  series  from  Libya, 
Algeria,  Egypt,  Romania,  and  elsewhere  may  suggest  H.  tiuranicum 
(page  531).  The  legs  of  H.  marginatum,  however,  lack  the  con- 
spicvious  enamelling  characteristic  of  those  of  H.  turanicum. 

Females:  The  genital  apron  is  a  large,  robust  widely  trans- 
verse  oval  or  triangle  with  a  strongly  bulging  profile;  it  is 
most  characteristic.  The  scutal  punctation  consists  of  numerous 
small,  shallow,  distant  pxmctations  over  the  entire  surface  (they 
may  be  almost  meditm  size  and  slightly  deeper  and  closer),  and  a 
few  larger  and  deeper  pvinctations  scattered  among  them  chiefly 
on  the  anterior  half  of  the  scutum.  The  basic  pvinctation  in  some 
specimens  is  so  shallow  as  to  give  scutum  a  rather  smooth  appear¬ 
ance,  especially  posteriorly.  The  central  field  between  the  cer¬ 
vical  grooves  is  usually  lighter  (more  reddish)  than  the  dark 
lateral  fields.  The  scutum  appears  to  be  exceptionally  wide, 
its  length- width  ratio  being  about  equal  or  shorter  than  wide. 

Females  of  H.  marginatvim  and  H.  turanicum  are  quite  similar 
but  the  bright  enamelling  of  the  leg  segments  of  H.  turanicum 
distinguishes  them.  In  most  specimens  of  H.  turanicum  the 
genital  apron  is  not  so  widely  triangular  "and  the  scutal  punc- 
tations  are  more  numerous  and  discrete  than  in  H.  turanicum. 

The  larva  and  nymph  of  H.  marginatum  have  been  described  and 
niiiRtrated  by  Bernadskaia  (l939C^  and  f'eldraan-Muhsam  (1948) . 
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Figures  182  and  183,  c?,  dorsal  and  ventral  views 
Figures  184  and  185,  5,  dorsal  and  ventral  views 

A,  5  genital  area.  B  to  D,  5  genital  area  outline  and  profile. 
B,  imengorged.  C,  partly  engorged.  D,  fully  engorged. 

HfALa^^A  RUFIPES 
Vildan  Specimens 


PLATE  LIII 
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HYALCMKA  RUFIFES  Koch,  1844. 


(Figures  182  to  185) 
THE  HAIRY  HYALCMMA 


NOTE;  H.  rufipes  is  a  most  distinctive  tick  although  Schulze, 
Delpy,  and  Feldman-Muhsam  in  their  earlier  reports  confused  H. 
rufipes  under  the  name  H.  impress^.  Nuttall  during  the  first 
quarter  of  the  1900s  icfentified  African  specimens  as  H.  aegyptium 
impressum  and  many  British  and  some  Italian  workers  oT  this  period 
followed  this  precedent.  The  only  other  African  species  of  vride 
range,  H.  trmcatum,  was  referred  to  by  this  school  as  H.  aegyptium. 
A  few  Russian  synonyms  are  listed  in  the  distribution  section  below, 
but  contemporary  Soviet  usage  concerning  the  homenclatiire  of  this 
tick  appears  to  be  incorrect. 

L  N  5  c?  BQUATORIA  PROVINCE  RECORDS 


1 

1 

Torit 

Syncerus 

caffer  aequinoctialis 

Dec 

(I4CZ) 

3 

Khor  Waat 
(Allab) 

Syncerus 

caf^er  aequinoctialis 

- 

2 

17 

Torit 

domestic 

cattle 

Jan 

(2) 

1 

3 

Torit 

domestic 

cattle 

Feb 

3 

9 

Torit 

domestic 

cattle 

Nov 

1 

2 

Torit 

domestic 

cattle 

Dec 

1 

7 

Juba 

domestic 

cattle 

Jan 

(SVS) 

1 

2 

Terakeka 

domestic 

cattle 

Mar 

2 

4 

Tali  Post 

domestic 

cattle 

Mar 

(SVS) 

1 

5 

Meridi 

domestic 

cattle 

Jan 

(SVS) 

1 

1 

Yambio 

domestic 

cattle 

Jan 

DISTRIBUTION  IN  THE  SUDAN 

H.  rufipes  is  widely  spread  in  the  Sudan  but  is  numerous  only 
in  th'e  semiariH  central  area.  The  following  are  localities  from 
which  specimens  (all  from  cattle  unless  otherwise  noted)  have  been 
seen; 
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Bahr  El  Ghazal;  GaluaL-Nyang  Forest  (Very  common  on  buffalos 
and  giraffes;  SVS,  HH.  The  absence  of  this  tick  on  the  numerous 
tiang  examined  in  this  area  is  notable).  Aliab  (bviffalos;  SVS). 
Lau  (SGC).  Lake  N^bor,  Boro,  Khor  Shammam,  and  near  Raga  (SVS). 
Yirol  (horses;  SVS). 

Upper  Nile;  Bor,  Ler,  and  Fangak  (SVS) .  Malakal  (HH). 

Blue  Nile;  Common  at  Wad  Medani  (HH) .  Abu  Zor,  Hosh,  near 
Ethiopian  border,  and  Lake  Ras  Amer  (camels  and  cattle;  SGC). 

Kordofan;  “Western  Jebels"  and  Umm  Inderaba  (SVS). 

Darfur;  Nyala,  Zalingei,  Radom,  Sibdo,  Muhagariya,  and 
Sahafa  (common  on  camels,  cattle,  sheep,  and  horses;  SVS). 

Kassala;  Kassala  (camels  and  cattle;  SVS).  Port  Sudan  (SVS). 

Khartotim;  Khartoum;  N\mQerous  specimens  have  been  collected 
from  sheep,  goats,  and  horses,  but  few  from  cattle  (HH).  At  the 
Khartoum  q\iarantine  station  many  adults  are  found  on  Darfur  and 
Kordofan  cattle.  The  Sudan  Government  collection  contains  a 
series  of  adults  reared  from  nymphs  from  a  kite,  Milvus  mi grans, 
by  H.H.  King,  20  September  1922. 

Northern;  Shendi  (camels  and  donkey;  SVS).  Wadi  Haifa 
(camels;  SGC,  HH). 


DISTRIBUTION 

H.  rrifipes  is  widely  distributed  in  many  drier  parts  of  Afri¬ 
ca  but  it  IS  quite  localized  and  seldom  very  common  in  any  Iqcality. 
The  hairy  hyalomma  is  not  known  from  many  of  the  more  westerly 
areas  of  Africa.  It  is  present  in  the  Yemen  (Southwestern  Arabia); 
and  in  North  Africa  occurs  in  Egypt  and  Libya  but  is  not  known  fur¬ 
ther  west  on  the  Mediterranean  littoral. 

Elsewhere,  H.  ruf ipes  occurs  in  Palestine,  Iraq,  Eastern  Ana¬ 
tolia,  and  Russia  (Transcaucasia,  Astrakhan,  Kazakhstan).  Soviet 
workers  find  H.  rufipes  in  such  small  numbers  and  in  such  scattered 
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localities  that  Poraerantzev  (1950)  believes  its  presence  in  Russia 
is  due  to  small  local  populations  established  from  nymphs  from 
migrating  birds.  Schtilze  (1918)  reported  a  Macedonian  specimen 
(as  H.  impressum)  that  may  have  been  imported  on  a  bird. 

This  distributional  pictiire  is  indeed  unique,  and  it  may  be 
surmised  that  H.  rufipes  is  a  species  of  the  Ethiopian  Faunal  Re¬ 
gion  that  has  extended  its  range  beyond  these  confines  as  a  result 
of  transportation  by  migrating  birds,  which  .are  important  hosts  of 
immature  stages  (page  486). 

Note;  All  records  below  are  for  H.  rufipes  or  H.  r.  rufipes; 
other  combinations  are  so  stated.  ”  ~ 

NORTH  AFRICA;  BjYPT  (Common  on  domestic  animals  in  the  Nile 
Valley  only;  also  arrives  at  the  Cairo  abattoir  on  cattle  from 
the  Sudan  and  East  Africa;  Hoogstraal,  ms.  See  immature  HOSTS 
below).  LIBYA  (Scattered  populations  on  Mediterranean  littoral; 
Hoogstraal,  ms.). 

WEST  AFRICA;  NIGERIA  (As  H.  impressuia  rufipes;  Unsworth 
1949,1^52.  As  H.  impressum  sub'sp.;  Gambles  1^51  ♦  As  H.  rufipes; 
Theiler  1956.  Material  from  Katagum  and  Oban  in  H-INH  collections; 
H.H.  det.).  FEBCH  WEST  AFRICA  (As  H.  savignyi  impressa;  Girard 
and  Rousselot  1945.  Rousselot  1946.  ?As  h7  inLlipes  gTabrum; 
Rousselot  1951  and  Villiers  1955;  it  is  assumed  that  these  do 
not  actually  refer  to  H.  turanicura.  Rousselot  1953B.  Theiler 

1956). 

CENTRAL  AFRICA;  FRENCH  EQUATORIAL  AFRICA  (Rousselot  1953B). 
BELGIAN  CONGO  (Rare;  Theiler  and  Robinson  1954.  Theiler  1956). 

EA.ST  AFRICA;  SUDAN  (Hoogstraal  1954B.  Feldman-Muhsam  1954. 
Theiler  1^56). 

ETHIOPIA  (As  H.  aegyptium  impressum  f .  typica;  Stella  1939A, 
B,1940.  As  H.  rufipes;  Theiler  1956).  ERITRSA  (As  H.  impressum 
impressum;  Tonelli-Rondelli  1930A.-  As  H.  impressum  rufipes; 
liiro  1^5^.  Numerous  specimens  in  EMNH  and  HH  collections) . 

FRENCH  SOMALILAND  (Hoogstraal  1953D).  BRITISH  SOMALILAND  (As 
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H.  grossm;  Pocock  1900,  As  H.  aegyptium  im^res^s^;  Stella 
T938A,195^A.  Nvnnarous  specimens  camels  in  Q4NH  collections; 

H.H.  det.).  ITALIAN  SOMALILAND  (As  H.  aegyptium  impressum; 

Paoli  1916.  TonellL-Rondelli  1926A."  Franchini  192^.  Niro  1935. 
Stella  1938a, 1940.  As  H.  impressum. inf ipes;  Tonelli-Rondelli 
1935.  Stella  1940.  Specimens  in  EMNH  and  HH  collections.  See 
NOTE  under  EAST  AFRICA  for  H.  impressum,  p.  463). 

KiWYA  ^Materials  identified  and  variously  reported  by  E.  A. 
Lewis  as  H.  aegyptium  imyressum,  H.  impressum  albiparmatum,  or  H. 
rufipes  are  eilmost  Invariably  a  mixture  of  H.  truncatum  and  H. 
rull’ipes;  sometimes  H.  impeltatum  and  H.  albTpairmatum  are  IncTuded 
vinder  these  names  in  Lewis*  collections  now  in  the  British  M\iseum 
(Natural  History)  (H.H.  det.).  As  H,  rufipes;  Binns  (1951»1952). 
Theiler  (1956).  Note;  In  addition” to  the  probability  of  mixed 
species  in  reports  by  Lewis,  the  synonymy  of  the  following  names 
is  uncertain.  As  H.  aegsrptium;  Bras sey- Edwards  (1932).  As  H, 
im^ress^;  Daubney  (1956) .  As  H.  ing^ressum  rufipes;  Daubney 

UGANDA  (Wilson  1953.  Theiler  1956.  See  HOSTS  below).  TANGA¬ 
NYIKA  (As  H.  aegyptium  impressum;  Cornell  1936.  As  H.  mfipes; 
Theiler  1^6.  See  HOSTS  oelow^.  ” 

SOUTHHIN  AmCA;  "SOUTH  AFRICA"  (Koch  1844.  As  H.  impressum 
mfipes;  Schulze  and  Schlottke  1930),  ” 

^ANGOLA;  Absent;  Sousa  Dias  (1950).  Theiler  (1956)  .7 
NCRTHSIN  RHODESIA  (Matthysse  1954.  Theiler  and  Robinson  1^4. 
Theiler  1956).  SOUTHERN  RHODESIA  (As  H.  aegyptium  impressum; 

Jack  1921,1928,1937,1942.  As  H.  rufi^s;”  'Theiler  T^STI 
NYASALAND  (No  available  records),  MOZAMBIQUE  (As  H.  ingjressum 
rufipes;  Theiler  1943B.  Santos  Dias  1952D,1953A,l95ZHt 
TenSefro  1955.  As  H.  rufipes;  Theiler  1956).  BBCHUANALAND 
(Specimens  from  Ghanzi”in  EMlta  collections;  H.H.  det.  Theiler 
1956).  SWAZILAND  (Uncommon;  Theiler  1956).  SOUTHWEST  AFRICA 
(As  H.  impressum  rufipes;  Schulze  1936A.  As  H.  i^^essum; 

^htJze  I94Q.  A.S  ft.  i^ipes;  Theiler  1956.  "See  H0ST8  below). 

UNION  OF  SOUTH  AIRICA  (The  H.  aegyptium  of  Donitz  1910B 
and  of  Cooley  1934  apparently  iiicludes  both  H.  truncatum  and 
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H.  riifipes.  As  H.  aegyptivm  impressum;  Howard  1908.  Bedford 
T932B ,  1934 }  193 6 Alex^der ,  Mason,  and  ^eitz  1939.  McIntyre 
1939.  du  Toit  1942,1947.  du  Toit  and  Monnig  1942.  As  H. 
aegyptium;  Clark  1933.  As  H.  impressum  rufipes;  Theiler  1943B. 

As  H.  ruTipes;  Thorburn  195^.  Neitz  Theiler  1956). 

ISLAND  GROUPS;  MADAGASCAR  (Hoogstraal  1953E.  Theiler  1956). 
CCMCRllS  (kratz  1940;  cf.  immature  HOSTS  below). 

NEAR  EAST;  TURKEJf  (Rare  in  eastern  Anatolia;  Hoogstraal,  ms.). 
PALESTINE  (As  H.  impressum,  rare;  Bodenheimer  1937.  Adler  and 
Feldman-MuhsanT 1946,1948) .  YEMEN  and  IRAQ  (Common;  Hoogstraal, 
ms. ) . 


RUSSIA;  (As  H.  aequipunctatum;  Olenev  1931A,C.  Galuzo  and 
Bespalov  1^35.  As^H.  impressm;  Pomerantzev,  Matikashvily,  and 
Lototsky  1940.  As  H.  marginatum  impressum;  Pomerantzev  1946. 
Tselishcheva  1953.  *~A3  H.  plumbeum  impressum;  Pomerantzev  1950). 

NOTE;  The  record  of  H.  impressum  rufipes  from  China  (Chod- 
ziesner  1924)  probably  rel*ers  to  a  heavily  punctate  H.  marginatum 
(Kratz  1940) .  H.  rufipes  has  been  stated  to  occur  in  Pdriugal  by 
Kaplan  and  Hvilse  (19^3/  in  their  review  of  prevalence  of  Q  fever 
in  Europe;  this  apparent  error  derives  from  the  report  by  Fonesca, 
Pinto,  Colacao,  Oliveira,  Branco,  da  Gama,  Franco,  and  Lacerda 
(1951)  that  ’’H,  rufipes  glabiourf*  is  associated  with  Q  fever  there. 
This  is  assumed  to  refer  to  H.  marginatum. 


HOSTS 

Domestic  cattle  appear  to  be  the  most  common  hosts  of  this 
tick.  They  are  mentioned  by  practically  every  author  and  are  the 
most  frequent  hosts  of  specimens  in  rausemn  collections.  Other 
common  domestic  hosts  are  horses,  sheep,  and  goats.  Bedford 
(1932B)  states  that  dogs  and  cats  are  also  infested;  specimens 
from  these  hosts  are  present  in  British  Musemn  (Natural  History) 
and  HH  collections.  In  semidesert  areas,  camels  are  frequently 
parasitized  (Sudan  records;  HH  mss.;  numerous  Somaliland  spec¬ 
imens  in  EMNH  collections;  Hoogstraal  1953D).  Among  wild  ani¬ 
mals,  the  buffalo  and  giraffe  are  common  hosts,  as  is  the 
rhinoceros.  Antelopes  and  certain  birds  are  less  common  hosts 
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of  adults,  axid  a  variety  of  small  mammals  are  occasionally  in¬ 
fested  . 

Immature  stages  feed  on  a  large  variety  of  birds  and  also 
on  hares. 


Adults 


Domestic  animals;  See  two  paragraphs  above. 

Man;  Howard  (1908).  Bedford  (1932B).  J.  B.  Walker  (cor¬ 
respondence;  5  tick  fTOm  Tanganyika). 

Wild  animals;  Rhinoceros  (Two  collections  in  BlINH  from 
Kenya) .  Bviffalo  (Santos  Dias  1952D,1953B.  Onderstepoort  col¬ 
lection  from  Northern  Rhodesia.  BMNH  collection  from  Kenya, 

Sudan  records  above).  Eland  (Schtilze  1936A.  Two  collections 
in  BMNH  from  Southwest  Africa.  HH  collection  from  Tanganyika. 
Onderstepoort  collection  from  South  Africa  and  Tanganyika). 

Bushbuck  (MCZ  collection  from  Tanganyika) .  Duiker ' ( Sylvie apr a 
grimmi)  (Bedford  1932B).  Sable  antelope  (Santos  Dias  19^3a). 
Gemsbok  (Onderstepoort  collection  from  Southwest  Africa) . 

Giraffe  (Santos  Dias  1952D,1953B.  Onderstepoort  collection  from 
northern  Kenya  and  Southwest  Africa.  Sudan  records  above). 

Jackal  (Canis  mesoinelas  schmidti)  (Stella  1939B).  Zebra  (Santos 
Dias  I952D.  EMl'JH  collection  from  Tanganyika) .  Hare  (Howard 
I9O8.  Onderstepoort  collection  from  South  Africa). 

“Fowls'*  (Howard  1908).  Ostrich  (Howard  1908.  Bedford  1932B. 
<?  in  HH  collection,  from  “west  of  Afm^u",  Somalia,  1952,  Col.  D. 
Davis  legit) .  Guinea  fowl  (Santos  Dias  1953B). 

Adults  from  the  following  birds  are  present  in  the  Onderste¬ 
poort  collection  (Theiler,  correspondence);  ostrich  (Southwest 
Africa),  swallow  (Southern  Rhodesia),  Cape  dikkop  (Burhinops  c. 
capensis  from  South  Africa),  and  mocking  chat  (Thamnolaea  c. 
cinnamoi^iventris  from  South  Africa) . 

Immature  Stages 

Hosts  of  the  immature  stages  noted  by  Bedford  (1932B,1936) 
are  not  listed  here  since  it  is  questionable  that  larvae  and  nymphs 
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of  H.  rufipes  and  of  H*  truncatum  (=  H.  transiens)  could  be  dif_ 
ferentiated  at  that  timel  Nymphs  have  been  reported  from  a  hare 
(Alexander ,  Mason ,  and  Neitz  1939)  >  and  from  a  kite  (Sudan  records 
above);  the  former  workers  indtJced  five  of  the  twelve  nymphs  to 
reattach  to  a  guinea  pig. 

Kratz  (1940)  records  the  finding  of  a  nymph,  which  molted 
into  a  male  rufipes,  on  a  female  comorant  caught  on  the  high  seas 
between  the  northern  trip  of  Madagascar  and  the  Comores  Archipelago. 

The  Onderstepoort  collection  (Theiler,  correspondence)  has 
larvae  (l)  and/or  nymphs  (N)  from  the  following  South  African 
birds: 

N  Namaqua  thrvish,  Afrocichla  smith! 

LN  Cape  thrush,  Afrocichla  0.  olivacea  (2  collections) 

N  White- throated  seed-eater,  Crithagra  a.  albogularis 

LN  Mocking  chat,  Thainnolaea  c.  cinna^meTventris  Q  collections) 


N 


N  Starling  (Southwest  Africa^  ” 

N  Boubou  shrike,  Lanjarius  f .  ferrxigineus 

N  Gray  tit,  Parus~afer  ” 

N  Fiscal  flycatcher,  ^igelus  silens 

N  Cape  bam  owl,  Tyto  alba  aff*inis~ 

The  same  collection  contains  nymphs  from  a  hare  and  a  rock  hare 
(Pronolagus  randensis)  in  South  Africa  and  from  a  hare  in  Uganda. 

In  Egypt,  nyn5)hs  (reared  to  adults  in  the  laboratory)  have  been 
found  only  on  birds  (Hoogstraal,  ms.)  although  adults  are  locally 
common  on  domestic  animals.  The  hosts  have  been: 

Wheatear  (European  form),  Oenanthe  o.  oenanthe 

Blackeared  wheatear  (Eastern  f ormj , "Oenanthe  faispanlca  melanoleuca 

The  former  bird  breeds  throughout  most  of  Europe  east  to  Central 
and  northern  Asia  and  to  northern  Alaska;  it  \/inters  in  Arabia  and 
tropical  Africa,  also  in  Asia  to  India.  The  latter  "breeds  in  the 
Crimea,  Bulgaria,  and  almost  throughout  the  Balkan  peninsula,  Asia 
Minor,  Palestine,  and  western  Persia,  etc.;  winters  in  Egypt  and 
Sinai  to  the  Sudan,  Ethiopia,  the  Red  Sea  coast,  and  has  straggled 


-  486  - 


to  the  southern  Sahara,  British  Islands,  Malta,  and  northwest 
Africa"  (Meinertzagen  1930).  Possibilities  for  the  wide  dis¬ 
persal  of  this  tick  are  easily  recognized. 


BIOLOGY 
Life  Cycle 

Under  laboratory  conditions,  H.  riifipes  is  a  two  host  tick 
although  it  possibly  may  also  undergo  a  three  host  type  of  life 
cycle.  Theiler  (1943B  and  1955  correspondence)  has  summarized 
the  developmental  stages  as  follows: 


PEHIOD  DAYS 


(1943B) 

(1955) 

Preovi position 

4  to  12 

4  to  19 

Oviposition  period 

37  to  59 

Oviposition  to  hatching 

34  to  66 

28  to  66 

Larval  prefeeding  period 

? 

Larva  feeds 

5  to  7 

Premolting  period 

2  to  15 

Nymphal  prefeeding  period 

? 

Nymph  feeds 

7  to  10 

Premolting  period 

U  to  95 

(Larvae  and  nymphs  on  host) 

13  to  45 

average  14 

Adult  prefeeding  period 

? 

Adult  (female)  feeds 

5  to  6 

5  to  12 

It  appears  that  the  minimum  time  for  completing  the  life  cycle 
is  between  fovtr  and  five  months  but  double  this  period  may  be  re- 
q\aired  under  local  conditions. 

“The  life  cycle  of  H.  aegyptium  (=  ?H.  rufipes,  possibly  mixed 
with  H.  truncatum:  HH)  Ts  of  particular  value  in  that  it  illus¬ 
trated  the  influence  of  vermin  in  the  distribution  of  the  species. 
On  sheep,  cattle,  and  domestic  fowl  it  behaves  as  a  three  host 
tick,  requiring  a  separate  host  for  the  larval,  nymphal,  and  adult 
stages.  On  the  hare,  H.  aeCTptimn  will  feed  as  a  larva,  become 
engorged,  molt  as  a  nymph  vritnout  leaving  the  host,  feed  as  a 
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nymph  on  the  same  individual  host,  and  then  drop  off  the  host  for 
molting.  Thus  on  the  hare  the  life  cycle  requires  only  two  hosts 
(Brassey-Edwards  1932).  This  interesting  phenomenon  should  be  re- 
investigated. 

The  long  oviposition  period  is  especially  noteworthy.  Unfed 
larvae  may  survive  a  year,  unfed  nymphs  three  months,  ^d  u^ed 
adults  for  longer  than  a  year  (Theiler  1943B).  Enigk  (1953)  ob¬ 
served  unfed  adults  svirviving  up  to  two  years. 

Howard  (1908)  considered  H.  rufipes  as  a  two-host  tick  with 
one  generation  a  year  in  South^Africa.  He  described,  ill^trated, 
and  discussed  the  immature  stages  but  did  not  differentiate  them 
from  those  of  H.  truncatum  which  he  apparently  did  not  rear.  Jack 
(1928)  noted  a^two-host  and  a  three-host  type  of  life  cycle  for 
this  tick. 


Ecology 

Thorburn  (1952)  states  that  on  cattle  the  chief  site  of  in¬ 
festation  of  this  tick  is  in  the  tail  region.  Specimens  in  the 
present  collection  are  from  the  flanks,  genitalia,  udders, 
perianal  regions.  The  anal  area  is  mentioned  by  Matthysse  (1954;. 
NjTnphs  are  always,  in  our  experience,  on  the  crown  of  the  head  of 
their  avian  hosts. 

du  Toit  and  Monnig  (1942)  record  the  finding  of  a  m^e  at¬ 
tached  to  the  hard  palate  of  the  mouth  of  a  cow,  and  indicated 
that  on  the  farm  where  this  occurred  this  phenomenon  had  been  ob¬ 
served  on  several  occasions. 

H.  rufipes  ranges  through  the  more  arid  areas  of  tropical^ and 
southern  Afrfea  but  only  localized  populations  maintain  themselves 
in  the  severely  arid  conditions  of  northern  Africa.  It  exists 
where  annual  rainfall  is  from  ten  to  thirty  inches  a  ye^-  I't 
may  also  thrive  in  irrigated  areas  with  diminished  rainfall  or 
where  a  long,  severe  dry  season  occurs  between  an  annual  rainy 
season  of  approximately  forty  inches.  In  the  Sudan,  it  is  more 
common  in  the  drier  savannah  and  semiarid  central  ^eas  th^  in 
the  southern  forest  and  savannah  areas;  it  occurs  in  the  Nile 
Valley,  but  is  not  known  in  extreme  desert  conditions.  In  Egyp  , 
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H.  rufipes  is  fovind  only  in  the  Nile  Valley,  never  in  extreme 
Hesert  areas. 

The  hairy  hyalomma  is  included  in  Wilson*s  (1953)  Arablyorama 
gemma  _  R.  pravus  (=  R.  neavi)  association  (see  page  },  which 
is  found” in  areas  where  rainfall  rarely  exceeds  25  inches  annuaLLLy. 

The  only  ecological  survey  of  this  tick  is  that  of  Theiler 
(1956)  who  lists  the  areas  of  its  occurrence  and  absence  in  south¬ 
ern  Africa.  It  occiirs  in  all  desert  and  semidesert  areas  with 
rainfall  up  to  thirty  inches  annually,  but  at  higher  altitudes 
or  in  semitropic al  conditions,  where  the  relative  humidity  is 
higher,  it  is  absent  even  though  annual  rainfall  is  little  or 
no  greater  than  in  some  of  the  hotter,  drier  areas.  It  does 
not  occxxr  in  winter  rainfall  areas,  where  rain  falls  throughout 
the  year,  or  in  coastal  areas  with  high  relative  humidity  as  a 
resvilt  of  proximity  to  the  sea.  Temperature  appears  to  be  a 
limiting  factor  of  lesser  importance  since  H.  rufipes  ranges 
from  hot  deserts  into  areas  with  up  to  120  "Says  of  rrost  annual¬ 
ly.  Increase  in  temperature  associated  with  increase  in  relative 
humidity  restricts  the  tick’s  range.  Other  factors  being  equal, 
the  hairy  hyalomma  occurs  in  most  vegetational  types  except  for¬ 
ested  areas  of  central  Africa.  In  many  regions  it  is  active  the 
year  around,  but  in  others  more  so  in  s\iramer  than  in  winter. 

In  Russia,  H.  rufipes  has  been  reported  (as  H,  impresstim) 
from  the  western"’deserts  of  Transcaucasia  (Pomerantsev,  Matikash- 
vily,  and  Lototsky  1940)  and,  in  western  Tadzhikistan,  from 
mountain  pastures  but  not  in  the  valleys  (as  H.  aequipunctatum) 
(Galuzo  and  Bespalov  1935). 


DISEASE  RELATIONS 

MAN:  Nymphs  infected  with  boutonneuse  fever  (Rickettsia 
conorii)  have  been  taken  from  a  hare  in  South  Africa. 

CATTLE:  H.  rvifipes  causes  abscesses  and  sloughing  of  the 
host  skin.  These  areas  often  serve  as  points  of  penetration  of 
the  screwworm  Chrysomia  bezziana  Villem.  This  tick  may  also  be 
associated  with  footrot  of  sheep,  a  secondary  infection  by 
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bacteria,  and  lesions  from  its  bites  may  also  lead  to  lameness  in 
sheep.  The  possibility  that  the  hairy  tick  may  be  a  vector  of 
sweating  sickness  (virus)  of  cattle  has  been  mentioned. 


IDEUTIFICATION 

Male;  H.  rufipes,  almost  without  exception,  is  a  large, 
robust,  shiny  black  tick  with  a  comparatively  broad  body  outline. 
Its  scutum  is  densely  and  rather  uniformly  punctate,  so  much  so 
that  the  lateral  grooves  are  obscured.  The  punctations  are  close 
together  and  while  they  give  the  impression  of  being  rather  uni¬ 
form,  they  usually  grade  imperceptibly  from  large  posteriorly  to 
smaller  anteriorly.  There  is  little  differentiation  of  the 
caudal  area.  Ventrally,  the  subanal  shields  are  directly  pos¬ 
terior  of  the  adanals  and  the  circumspiracular  area  is  more  or 
less  hirsute,  but  a  fair  to  dense  acctimulation  of  hairs  always 
occxorsin  this  area.  The  ventral  integument  is  usually  somewhat 
more  hirsute  than  in  other  species.  The  legs  are  reddish  brown 
with  bright,  paler  rings.  The  posterior  body  margin  is  typically 
broadly  rounded  but  not  infrequently  may  be  somewhat  constricted 
and  thus  tend  to  approach  the  form  of  that  in  H.  impressum.  New¬ 
ly  molted  specimens  are  reddish  brown  and  rare” preseinred  individ- 
uals  show  this  color.  The  body  shape  of  some  specimens  is  more 
narrowly  elongate  than  is  typical  for  this  species,  biit  such 
individuals  always  appear  to  be  rather  weak  and  poorly  nourished. 

Females;  This  sex  often  reaches  considerable  size.  Cir¬ 
cumspiracular  pilosity  and  color  are  like  those  of  the  male; 
scutal  punctations  are  like  those  of  the  anterior  part  of  the 
male  scutum.  The  genital  apron  is  a  wide  shield  that  bulges 
strongly  from  a  deep  anterior  and  posterior  indentation.  The 
outline  of  the  apron  is  much  like  that  of  H.  marginatum  and  H. 
impressum;  however  the  division  of  the  apron  of  the  latter  spe¬ 
cies  into  an  anterior  ridge  and  a  posterior  button  readily 
separates  this  from  H.  rufipes. 

The  larva  has  been  sketched  by  Bedford  (1934)  and  Theiler 
(1943B). 
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Figures  186  and  187,  <?,  dorsal  and  ventral  views 
Figures  188  and  189,  $,  dorsal  and  ventral  views 

A,  5,  genital  area.  B  to  D,  5,  genital  area  outline  and  profile. 
B,  iinengorged.  C,  partly  engorged.  D,  fiilly  engorged. 

Hf^OMMA  TRUNCATUM 
8uAan  Specimens 

PLATE  LIV 
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HYALOMMA  TRUI^CATUM  Koch,  1844. 


(Figiires  186  to  189) 
THE  AFRICAN  HYALCMMA 


NOTE:  The  Nuttall  school  referred  to  H.  tnjncatum  as  H. 
aegyptium.  During  the  past  five  years,  most  authors  have  c'alled 
this  species  H.  transiens ,  the  authority  for  which  has  been  at¬ 
tributed  to  8chulze  ^191'^)  or  to  Delpy  (1946A)  .  Feldman_Muhsam*s 
(1954)  studies  of  Koch’s  type  specimens  leave  no  doubt  that  this 
species  is  Koch’s  (1844)  H.  tiomcatum.  Feldman-Muhsam  (op.  cit.) 
has  also  compared  the  type  specimens  of  several  of  Schulze’s 
African  ^’species'*  and  found  them  to  be  identical  with  H.  t  rune  at  urn. 
These  are  noted  below  in  the  distribution  section.  "* 

L  N  9  cf  EQUATORIA  PROVINCE  RECORDS 


1 

Lugiurren 

Phacochoerus  aethiopicus  bufo 

Jan 

1 

Torit 

^s  scrofa  sennaarensis 

Mar 

1 

1 

Kajo  Kaji 

Sync er us  caffer  aequinoctialis 

(SVS) 

1 

1 

Kapoeta 

domestic  cattle 

Jul 

(SVS) 

1 

1 

Torit 

domestic  cattle 

Jul 

5 

9 

Torit 

domestic  cattle 

Dec 

1 

Lalanga 

domestic  cattle 

Dec 

(SVS) 

2 

2 

Iliu 

domestic  cattle 

Dec 

12 

4 

Tombe 

domestic  cattle 

Jan 

(SVS) 

4 

8 

Kapoeta 

domestic  cattle 

Dec 

2 

Loronyo 

domestic  goats 

Jan 

2 

Torit 

domestic  goats 

Jan 

Tortoise 

1 

1 

Juba 

Kinixys  belliana 

Dec 

DISTRIBUTION  IN  THE  SUDAN 
The  following  material  has  been  studied: 
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Bahr  El  Ghazal;  GaluaQ— Nyang  Forest  (Large  numbers  of  adults 
from  several  giraffes  in  March,  May,  and  June;  SVS.  Moderate  num¬ 
bers  of  advilts  from  forest  bxiffalos  from  February  throxigh  April; 
SVS,  HH.  Small  numbers  of  adults  from  tiang,  roan  antelope, 
domestic  horse,  and  on  grottnd  from  February  to  April;  SVS,  HH). 
Fanjak  (Small  niombers  of  adixlts  from  cattle,  Febniary  and  March; 
SVS,  HH) .  Wau  (roan  antelope;  SGC).  Yirol  (cattle;  SVS). 

Note;  The  following  records  consist  of  one  to  ten  advilt 
specimens  per  collection  vinless  otherwise  mentioned. 

Upper  Nile;  Makier  (cattle;  SVS). 

Blue  Nile;  Lake  Ras  Amer  (camel;  SGC).  Hassa  Heissa  (camel; 
G.  Kohls  det.,  G.  B.  Thompson,  correspondence).  Wad  Medani 
(cattle  and  camels;  HH). 

Darfur;  Nyala  (camel;  SVS).  Muhagariya  (horses,  donkeys, 
cattle,  and  camels;  SVS).  Zalingei  (camels,  cattle,  horses, 
donkeys,  and  goats;  SVS).  Kulme  (no  host  record;  BMNH).  Radom 
(cattle';  SVS). 

Kordofan;  Talodi  and  Heiban  (cattle;  SVS). 

r Khartoum;  Apparently  not  established  in  this  Province 
but  arrives  in  fairly  large  nvunbers  on  Kordofan  and  Darfur  cattle 
for  export  to  foreign  markets;  HH_^ 

Kassala;  Kassala  (goats;  SVS).  See  EGYPT  below. 

Northern;  Rare  in  this  Province  but  arrives  at  the  Wadi 
Haifa  Quaraniine  on  cattle  en  route  to  Egypt.  Known  only  from 
report  by  Chodziesner  (1924)  from  Delgo. 


DISTRIBUTION 

H.  trunc atum  is  the  sole  endemic  representative  of  this 
genus"”that  is  widely  spread  throughout  the  Ethiopian  Faunal 
Region  (Figtu:e  l)  and  nowhere  else.  It  commonly  occurs  in  the 
drier  parts  of  this  Region  but  appears  to  increase  in  numbers 
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towards  and  north  of  the  equator.  It  is  rare  or  absent  in  forests 
of  western  Africa. 

ATLANTIC  OCEAN;  CANARY  ISLANDS  (Specimens  from  dogs,  Tene¬ 
rife  ,~T^U^7'Tn’'H®H  collections;  HH  det.). 

NORTH  AFRICA;  EGYPT  (Occurs  only  in  Gebel  Elba  area  of  ex- 
treme  Southeastern  Egypt  adjacent  to  Sudan  frontier  (Kassala  Prov¬ 
ince);  ntunerous  males  arrive  at  the  Cairo  abattoir  on  cattle  from 
the  Sudan  and  East  Africa  but  this  species  has  not  established 
itself  as  a  result  of  these  introductions;  Hoogstraal,  ms.). 

WEST  AFRICA;  FRENCH  WEST  AFRICA  (As  H.  tnincatura  sp.  nov.; 

Koch  1844.  As  H.  aegyptium  impressum  tran'siens;  Schvilze  1919. 

As  H.  transiensT  Rousselot  1951»1'^^3bX  g3545TA  (Niuneroxis  smc- 

imens  in  single  lot  from  cattle  in  EMNH  collections;  HH  det.). 

PORTUGESE  GUINEA  (As  H.  savignyi;  Tendeiro  1948,1949A, 
1951F,1952A,C,D.  F^om  TenSeiro ' s  1949A  discussion  it  is  evident 
that  he  is  referring  to  H.  truncatum  (r  H.  transiens)  but  prefers 
to  call  it  H.  savignyi.  ”lt  is  likely  that  one  to  three  other 
Hyalomma  species  occur  in  Portx:igese  Gxxinea). 

NIGERIA  (As  H.  aegyptium;  Simpson  1912A,B.  As  H.  impressm 
transiens;  Unsworth  1949.  As  H.  impressum  subsp.:  “Sambles  1^1. 

As  H.  iransiens;  Unsworth  1952T  See  HOSTS  below).  GOLD  COAST 
(As~H.~~aegyptium;  Simpson  1914).  TOGO  (Feldman-Mvihsam  1954 
states  th^  H.  impressum  brunneiparmatum  Schulze  and  Schlottke, 

1930,  is  a  s^onym  of  ri.  trvuicatxmi;  however,  from  examination 
of  Miss  J.  B.  Walker *s"’Kenya-reared  material  of  H.  albiparmatum, 
in  which  the  parma  varies  in  size  and  color,  it  Ts  evident  that 
H.  brtinneiparmatum  is  a  synonym  of  H.  albiparmatvum) . 

CENTRAL  AFRICA;  CAMFROONS  (As  H.  aegyptim  impressm  transiens; 
Chodziesner  1^24.  As  H.  transiens;  “Rageaa  1^^1,1953.  ftousselot 
1951,1953B.  Unsworth  T95'2m^CH  EQUATORIAL  AFRICA  (As  H. 
nitidvm  from  “New  Cameroons“:  Schulze  1919.  Chodziesner  l'^4. 

As  H.  impressum  nitidtun;  Schulze  and  Schlottke  1930.  Kratz 
194^.  See  also  Feidman-Muhsam  1954.  As  H.  aegyptium  impressum 
transiens;  Chodziesner  1924.  As  H.  transiens;  Rousselot  1^1, 
T955b7I  BELGIAN  CONGO  (As  H.  transiensl  TE^ler  and  Robinson 
1954) . 
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EAST  AFRICA;  “EAST  APTIICA“  (As  H.  planiim  and  H.  zambesianum; 
Schulze  and  Schlottke  1930).  *”  ~ 

SUDAN  (As  H.  aegyptium  impressum  transiens;  Chodziesner  1924. 
Kratz  1940.  As"*!!,  iii^essum  luteipes;  Schulze  and  Schlottke  1930. 

As  H.  transiens Hoogstrail  19546) . 

ETHIOPIA  (As  H.  inmresstim  transiens  and  H.  impressum  nitida; 
Stella  19393,1940.”’  As  H,  aei^ptium  impressymT transiens;  Chodzies- 
ner  1924).  ERITREA  (As~‘H.~Impressum  translens';  Tonelli— Rondelli 
19304,19320.  Niro  1935.”  Stella  19594,1949.  ^Common  in  many  parts 
of  Eritrea:  HH).  FREircH  SOMALILAND  (As  H.  transiens:  Hoogstraal 
1953D).  BRITISH  SOMALILAND  (Niunerous  specimens  from  camels  in 
BMNH  collections;  HH  det.).  ITALIAN  Sd'lALILAND  (As  H.  aegyptim 
impressum:  Paoli  1916.  As  H.  aegvpti-um  impressum  form  transiens: 
TonellL-Rondelli  1926A,1935.”  Stella  1940.  See  HOSTS  beTowH 

KENYA  /~As  H.  impressum  transiens:  Daubney  (1937).  As  H. 
transiens:  Binn”s  C1951«1^5^).  As  H.  impressum  near  planum:  ~ 
Foiheringham  and  Levd.s  (1937) .  As  "H.  trvincatum:  Feldman-M\ihs am 
(1954).  Hoogstraal  (19540).  See  also  H.  albiparmatum,  p. 

See  HOSTS  below.  ” 

H.  lewisi  Schulze  (1936e)  is  a  synonym  of  H.  trvincatum  and 
not  oT  H.  excavatum  as  stated  by  Delpy  (1949E) ;  it  is  also  not  a 
“HyalonSina"  as  stated  by  SchTilze  (1936e).  Schulze-identified 
material  of  “H.  lewisi“  consists  of  small,  stunted,  misshapen  H. 
truncatvim  (seen  by  HH);  in  this  Feldman-Muhsam  (1954)  is  in  a^ee- 
ment.  Kratz  (1940)  also  referred  to  H.  lewisi  from  Kenya.  See 
page  “ 


Lewis  (see  bibliography)  mentions  Hyalomma  ticks  \ander  a 
variety  of  names.  Most  specimens  in  his  large  collections  now 
in  British  Museiim  (Natural  History)  are  H.  tmncatum  among  which 
H.  rufipes  is  freqiiently  mixed  and  other” species  are  sometimes 
included.  The  H.  truncatum  specimens  had  been  identified  by 
Lewis  as  H.  impressiim,  H.  dromedarii,  and  H.  ae^ptium;  this 
confusion”is  imderstand'able  due  to  ihe  unsatisfactory  informa¬ 
tion  available  in  literature  at  that  time_.7 

UGANDA  (As  H.  impressum  transiens:  Wilson  1950C.  As  H. 
transiens:  Wilson  1953.  Common  in  many  Uganda  collections 
studied  by  Theiler  and  by  HH) . 

-  495  - 


TANGANYIKA  ^As  H.  planum  and  H.  aegyptium  albiparmatum; 
Schxilze  (1919) .  As  rfT  aegyptitnn  iapressuin  transiens:  (ikodzies- 
ner  (1924) .  As  H.  impressTun  transiens  and  as  k.  lewisi;  Schulze 
(1936E) .  Kratz  71940)  .  See  KENYA  above.  As  ae^ptium; 
Cornell  1936.  ?As  H.  impressum  planum  f.  rhinocerotis;  Schulze 
and  Schlottke  (19307  and  Kratz  I1O4O)  j  the  synonyity  this  name 
is  uncertain  but  it  is  suspected  to  apply  to  H.  truncatum.  See 
HOSTS  below^ 

SOOTHERN  AraiCA;  ANGOLA  (As  H.  impressum  transiens;  So\isa 
Dias  1O5O.  Santos  Dias  1950C.  As"* H ."transiens*;  Theiler  and 
Robinson  1954.  Santos  Dias  1950C  noted  that  “li.  savipiyi'*  had 
been  reported  from  Angola  by  A.  Morals  in  19097  and  tnat  this 
may  refer  to  H.  truncatum  (s  H.  impressum  transiens),  MOZAMBIQUE 
(As  H.  impressum  -branslens;  Theiler  i943B7  Santos  Dias  1947B. 
19535>H,1^4d.  Tendeiro  1955.  As  H.  truncatum;  Theiler  1956;. 

NORTHERN  RHODESIA  (As  H.  transiens;  Theiler  and  Robinson 
1954.  Matthysse  1954.  See'HOSlS  below.  SOUTHERN  RHCDESIA  (As 
H.  aegyptium  impressxjm  transiens;  Chodziesner  1924.  As  H. 
'^gyptlum;  Lawrence  1939.  As  H.  a.  aeg^tium;  Jack  1942. 

As  H.  ti^catm;  Theiler  1956.  See  HOSTS  below).  NYASALAND 
(As~ H .~Tmpre s sum  transiens ;  Wilson  1943,1946.  As  H.  impressvim; 
Wilson  i950B j .  ” 

SOUTHWEST  AERICA  (As  H.  aegyptium  impressum  transiens ; 
Chodziesner  1924.  As  H.  Impressum  transiens;  Kratz  1940.  As  H. 
aegyptium  aegyptium;  ^edfori  193^B.  As  M.  transiens;  Fiedler” 
See  HOStS  below).  SWAZILAND  (As  a.  ae^pTIum;  Bedford 
1932B.  As  H.  truncatum;  Theiler  1956).”  BBCHUANALAND  (As  H. 
aegyptium  impressum  transiens;  Chodziesner  1924.  As  H.  ti^n- 
catum;  Theiler  I'^^b).  /teASDTOLAND;  Absent;  Theiler  7l9^6^ 

UNION  OF  SOUTH  AERICA  (The  “H.  aegptium"  of  Donitz  1910B 
and  of  Cooley  1934  apparently  includes  both  ri.  nifipes  and  H. 
truncatum.  As  H.  a.  aegyptium;  Lounsbury  l'^04C .  A.  Theiler 
TO5b7T^6.  Howarl  iW.  feedford  1920, 1926, 1927,1932B,1936. 
Nleschxilz  and  du  Toit  1937.  P.  J.  du  Toit  1931.  Finlayson, 
Grobler,  and  Smithers  1940.  R.  du  Toit  1942A,B,1947A.  As  H. 
impressum  impressum:  Theiler  1943B.  As  H.  transiens;  Elrstsmus 
Thorbum  15^2.  Neltz  1954.  As  H ."truncatum;  Feldman- 
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Miihsam  1954.  Theiler  1956.  As  H.  aegypticmn  (sic);  Gear  1954. 
See  HOSTS  below) .  ” 

"SHORES  OF  THE  ZAMBESI"  (As  H.  zambesiacum;  Schiilze  and 
Schlottke  1930.  Kratz  1940). 

ARABIA;  YEMM  (Hoogstraal,  ms.). 

OUTLYING  ISLANDS;  MADAGASCAR  (Recently  introdiiced;  Hoog¬ 
straal  1953E.  Theiler  1956).  SEYCHELLES  (Desai  1941;  not  stated 
whether  introduced  or  established).  ZANZIBAR  (As  H.  aegyptitun; 
Aders  1917) .  ” 


HOSTS 

Domestic  cattle  and  goats  are  the  most  common  hosts  of  H. 
trxincatTM  but  other  large  wild  or  domestic  mammals  may  be  iru 
Tested.  Wild  carnivores  are  seldom  recorded  as  hosts.  Rarely, 
small  mammals,  birds,  or  tortoises  are  also  attacked.  Immatvire 
stages  are  definitely  known  from  birds  and  hares  but  most 
published  remarks  concerning  these  stages  should  be  accepted 
with  reservation  because  of  questionable  identity. 

Adults 

Domestic  animals;  Cattle  (Bedford  1932B,  Schulze  1936C, 
Fotheringham  and  Lewis  1937,  Sousa  Dias  1950>  Wilson  1943,1946, 
1950B,  Rousselot  1951>  Rageau  1951A953,  Santos  Dias  1953B. 
Sudan  records  above.  Ntomerous  specimens  in  various  collections 
examined  for  the  present  stiidy).  Goats  (Bedford  1932B,  Rousse^. 
lot  1951,  Hoogstraal  1953D,E.  Numerous  EMNH  specimens.  Sudan 
records  above).  Sheep  (Bedford  1932B,  Wilson  1950B,  Sousa  Dias 
1950,  Rousselot  1951>  Hoogstraal  1953D.  MNH  specimens.  Svidan 
records  above).  Camels  (Aders  1917,  Rousselot  1951.  Nvimerous 
BMNH  specimens  from  British  Somaliland.  Hoogstraal,  Yemen  ms. 
Siidan  records  above).  Horses  (Bedford  1932B,  Sousa  Dias  1950, 
Rageau  1953.  Sudan  records  above).  Donkeys  (Bedford  1932B, 
Rousselot  1951) . 

Mules,  dogs,  and  rarely  cats  (Bedford  1932B).  Dog  (BI'INH 
specimens  from  Canary  Islands,  Eritrea,  and  Transvaal). 
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Wild  antelopes:  Tiang  (Sudan  records  above).  Roan  antelope 
(Bedford  1^52b,  Cooley  1934,  Tonelli— Rondelli  1930A.  Bt-INH  spec¬ 
imens  from  Nigeria.  Sudan  records  above) .  “Ozanna  grandicornis'* 
(Santos  Dias  1952D).  Wildebeest  (Matthysse  l'^^4.  Onderstepoort 
specimens  from  South  Africa).  Nyasa  vrildebeest  (J.  B.  Walker 
specimens  from  Tanganyika) .  Lichtenstein *s  hartebeest  (Santos 
Dias  1952D,1953B) .  Brindled  gnu  or  blue  hartebeest  (Bedford 
1932b,  Santos  Dias  1953B).  Sassaby  or  bastard  hartebeest  (EliNH 
specimens  from  South  Africa) .  Eland  (Chodziesner  1924,  Bedford 
1932B,  Wilson  1950B,  Santos  Dias  1953B.  BtiNH  specimens  from 
Southein  Rhodesia  and  Southwest  Africa.  Onderstepoort  specimens 
from  South  Africa).  Greater  kudu  (Santos  Dias  1953B).  Bushbuck 
(MCZ  specimens  from  South  Africa) .  Western  def assa  waterbuck 
(Rageau  1953).  Gemsbok  (Onderstepoort  specimens  from  South  Afri¬ 
ca), 


Other  wild  animals;  Hedgehog  (Bedford  1936).  Hares  (EMNH 
specimans  from  Kenya  and  Nigeria).  Bushpig  (Santos  Dias  1953B. 

HH  specimens  from  Eritrea.  Sudan  records  above).  Warthog  (Santos 
Dias  1953B,  Bedford  1932B,  Rageau  1953.  Numerous  BMNH  specimens 
from  Kenya  and  Nigeria.  Sudan  records  above).  White  or  square- 
lipped  rhinoceros,  southern  race  (MCZ  specimens).  Black  or  narrovt- 
lipped  rhinoceros  (Schulze  1919,  Schulze  and  Schlottke  1930. 

BMNH  specimens  from  Kenya).  Bxiffalo  (Schulze  1919,  Wilson  1950B, 
Santos  Dias  1952D,H,1953B.  MCZ  and  SWH  specimens  from  Kenya. 

J.  B.  Walker  specimens  from  Tanganyika.  Sudan  records  above). 
Dwarf  buffalo  (Rageau  1953).  Giraffe  (Chodziesner  1924.  MCZ 
specimens  from  Kenya.  Bt-INH  specimens  from  Tanganyika.  Onder¬ 
stepoort  specimens  from  Transvaal  and  Southwest  Africa.  Nximerous 
Sudan  specimens  recorded  above).  Burchell’s  zebra  (Santos  Dias 
1952D,1953B) .  Zebra  (Matthysse  1954.  BMNH  specimens  from  Kenya. 
Onderstepoort  specimens  from  Northern  Rhodesia) .  Lion  and 
antbear  (Wilson  1950B).  Leopard  (HWH  specimens  from  Kenya. 
Onderstepoort  specimens  from  Southern  Rhodesia).  Jackal  and 
African  porcupine  (Matthysse  1954.  Onderstepoort  specimens 
from  Northern  Rhodesia) . 

Reptiles:  Tortoise  (Sudan  records  above). 

Birds:  Cape  thick-knee,  Burhinops  capensis  (Bedford  1932B). 
Ostrich  (If?  and  2^  in  HH  collection,  from  “west  of  Afmadu" , 
Somalia,  1952,  Col.  D.  Davis  legit .  Ostriches  in  Southwest 
Africa  (Theiler,  correspondence) . 
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Man:  Several  specimens  from  Kataguna  and  Katagum,  Nigeria, 
and  from  Kenya  in  BMNH  collections  (HH  det . ) . 

Immature  Stages 

Nymphs  on  dogs  and  hedgehogs  (Rousselot  1951).  Larvae  and 
nymphs  sometimes  on  cattle,  sheep,  and  goats  (Fotheringham  and 
Lewis  1937).  Nymphs  on  hares  (Wilson  1946,19508,  Sousa  Dias 
1950.  Fiedler  1953).  Larvae  from  a  hornbill,  Tokus  flavirostris 
leucomelas  (Santos  Dias  1952D).  ”Immatxires"  from  a  pied  crow, 
Corvus  albus  albus  in  Transvaal  (Theiler,  correspondence). 


BIOLOGY 
Life  Cycle 

Unstudied.  Wilson  (1946)  was  unable  to  rear  this  species 
in  Nyasaland. 

Ecology 

The  African  hyalomma,  another  xerophilic  member  of  this 
genus,  obviously  differs  somewhat  from  H.  rirfipes  in  ecological 
requirements  but  the  limiting  factors  £?e  not  yet  recognized 
clearly  enough  for  proper  elucidation.  As  stated  above,  the 
distribution  of  H.  truncatxim  is  strictly  limited  to  the  Ethio¬ 
pian  Faunal  Region  and  its  range  is  widespread  and  fairly 
continuous  within  these  confines  except  in  heavily  forested 
and  high  rainfall  areas.  Wilson  (1953)  includes  H.  truncatum 
in  the  A.  gemma  _  R.  pravus  (s  R.  neavi )  association  (see  page 
)  that  occurs  wliere  annual  rainfall  seldom  exceeds  25  inches. 

In  southern  Africa  (Theiler  1956) ,  the  range  of  H.  trunca- 
tum  differs  from  that  of  H.  rufipes  in  that  the  former  is  absent 
At  higher  elevations  witli’high  rainfall  but  present  in  cooler 
lowland  winter  rainfall  areas.  In  regions  with  25  inches  of 
annual  rainfall  populations  are  rare  and  isolated.  In  Equator¬ 
ial  Africa,  however,  the  African  hyalomma  does  tolerate  this 
and  a  slightly  higher  range  of  rainfall  (HH).  Here  a  combina¬ 
tion  of  factors  including  higher  temperatures,  long  dry  seasons. 
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and  lower  average  relative  humidity  probably  modify  this  tick's 
ecological  thresholds  (HH). 

In  southern  Africa,  low  temperature  and  high  altittjde  do 
not  in  themselves  limit  the  range  of  H.  truncatiim.  It  occurs 
in  «n  types  of  South  African  vegetation  except  in  short  grass 
of  the  highveld,  a  moxintainous  zone  associated  with  high  rain¬ 
fall,  and  is  rare  or  absent  where  snow  falls. 

From  the  size  and  variety  of  collections  examined,  it  ap¬ 
pears  that  in  comparison  with  H.  rufipes,  H.  truncatum  may  be 
somewhat  less  numerous  and  more  \d.deiy  ranging  in  southern 
Africa  but  that  the  reverse  is  true  towards  and  beyond  the 
equator.  This  matter,  however,  requires  more  carefxil  study. 

H.  truncatum  is  rare  or  never  present  in  the  forests  of  western 
Ifrica. 

This  species  was  not  collected  in  high  rainfall  areas  of 
the  Cameroons  (Unsworth  1952),  and  is  unusual  if  not  entirely 
absent  on  the  humid  west  bank  of  Equatoria  Province  in  the 
Sudan. 

In  Northern  Province  of  Nyasaland,  where  H.  truncatum  is 
the  only  species  of  this  genus  that  is  found,  Temales  engorge 
on  cattle  chiefly  during  the  dry  season  (March,  April,  May) 
but  also  in  small  numbers  during  other  months  of  the  dry  sesu 
son.  Nymphs  were  found  on  hares  early  in  the  rainy  season 
(October)  and  also  in  December  (Wilson  1946). 

Adults  attach  in  the  brush  of  hair  at  the  tip  of  the  tail, 
between  the  hooves,  in  the  inguinal  and  perianal  areas,  and  on 
the  scrotum  and  udders. 

A  hymenopteran  parasite,  Huntere^us  theilerae ,  has  re¬ 
cently  been  described  from  nymphs  of  H.  tr\incatum  of  Southwest 
Africa  and  from  nymphs  of  RMpicephalus  oculatus  from  Transvaal 
(Fiedler  1953).  Cooley  (1934)  re^ed  Htmterellus  hookeri  from 
nymphs  of  “H.  aegyptiuirf*  in  South  Africa,  but  ii  appears  that 
he  incl\3ded~both  H.  iruncatum  and  H.  rufipes  under  this  name. 
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DISEASE  RELATIONS 


MAN;  Tick  paralysis  (toxin  or  venom).  Q  fever  (Coxiella 
burnetii) . 

CATTLE;  Sweating  sickness  (virus) .  Lameness  and  paralysis 
in  calves  (toxin  or  venom). 

SHEEP;  This  tick  may  be  associated  with  footrot  of  sheep, 
a  secondary  infection  by  bacteria,  and  lesions  from  its  bites 
may  lead  to  lameness. 

HORSES;  Not  a  vector  of  horsesickness  (virus). 

NOTE;  This  species  shovdd  be  considered  as  strongly  suspect 
in  the  transmission  of  rickettsial  organisms  among  domestic  and 
wild  animals. 


REMARKS 

A  somewhat  deformed  specimen  of  H.  truncatum  has  been  des¬ 
cribed  and  sketched  by  Santos  Dias  (l''547B)  and  another  (as  H. 
savignyi)  by  Tendeiro  (1951F).  ~ 

In  various  papers  by  E.  A.  Lewis  on  work  in  Kenya,  based 
largely  on  H.  truncatum  (cf.  Hoogstraal  1954C),  the  author  refers 
to  rearing  experiments  by  Nuttall  (1913)  and  Patton  and  Cragg 
(1913)  as  being  accomplished  with  the  same  species.  Since 
Nuttall *s  material  originated  in  Algeria  and  Patton  and  Cragg ‘s 
in  India,  these  workers  obviously  utilised  different  species. 

The  material  used  by  Nuttall,  now  in  British  M\:iseum  (Natural 
History)  collections,  reported  as  H.  aegyptium,  is  H.  margina- 
tum.  ”  ” 


The  4500  specimens  of  H.  truncatum  from  throughout  Africa 
that  have  been  examined  for” the  present  study  are  highly 
distinctive  and  show  considerably  less  variation  than  en¬ 
countered  among  most  other  species  in  this  genus.  This  ob¬ 
servation  is  diametrically  opposed  to  Feldman-Muhsam* s  (1954) 
remarks;  “Examination  of  laboratory- bred  material  . 
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showed  an  enormous  range  of  variation  between  the  offspring  of  one 
feinale“ .  As  much  caution  must  be  employed  in  evaluating  laboratory- 
reared  specimens  an  in  evaluating  field-collected  material.  Under 
abnormal,  artificial  conditions,  some  individuals  that  would  not 
survive  in  the  field  may  be  protected  enough  to  maintain  the  life 
they  would  otherwise  lose  \mder  inclement  conditions.  Artificial 
conditions  in  themselves  obviously  induce  morphological  modifica¬ 
tions.  At  any  rate,  extremely  few  atypical  specimens  are  found 
in  field  collections. 


IDEfJTIFICATION 

Males;  The  scutum  is  black  or  reddish-black  and  measures 
approxim^ely  3.3  mm.  long  and  2.3  mm.  wide.  It  is  characterized 
by  long,  deep,  distinct,  cleanly  cut  lateral  grooves;  smooth, 
glossy,  impunctate  surface  except  caudally,  where  there  is  a 
dense  patch  of  large,  contiguous  punctations.  The  scutum  is 
narrowed  posterior  of  the  spiracular  plate,  but  the  posterior 
margin  is  usually  not  so  squarely  truncate  as  in  K.  impressvun. 

The  festoons  number  seven  and  the  central  one  is  not  morpholo©- 
ically  differentiated,  as  compared  with  H.  albiparmatum  in  which 
the  central  festoon  forms  a  parma  resembling  a  ^niature  celliu 
loid  watch  cover,  variable  in  size,  shape,  and  color.  Ventrally, 
the  small  rectangular  subanal  shields  lie  posterior  of  the  axis 
of  the  larger,  rectangular  adanal  shields.  The  legs  are  red¬ 
dish  brown  with  bright  paler  rings. 

Variable  field  coULected  mades  may  be  small  and  stunted 
and  lack  the  subanal  shields.  Such  specimens  are  the  basis  of 
Schulze *s  so  called  “H.  lewisi**  in  the  "subgenus  Hyalomraina** 

(page  521).  Collections  from  a  few  areas  show  somewhat  more 
than  ordinary  scutal  pxmctation.  The  long,  clear,  cleanly  cut 
lateral  grooves  indicate  that  such  specimens  are  H.  truncatum 
and  not  lightly  pvinctate  H.  impressum,  sis  does  aiso  the  com- 
paratively  more  rounded  posterior  margin  of  the  body. 

Although  H.  marginatum  occurs  with  H.  tinmcatum  only  in 
rare  localities  at  the  northern  periphery  of  the  range  of  the 
latter,  it  may  be  well  to  add  that  the  scutum  of  H.  truncatum 
is  characterized  by  fewer  scapular  and  central  punctations; 
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longer  and  cleaner  lateral  grooves;  glossier  surface;  often  some¬ 
what  smaller  size;  obsolescence  of  posteromedian  and  paramedian 
grooves  in  the  caijdal  field  of  dense  punctations;  and  narrowed 
posterior  margin.  Field  collected  specimens  of  these  two  spe¬ 
cies  that  might  be  confused  have  not  been  observed  dtiring  the 
present  sttidy;  Feldman-Muhsam  (1954),  however,  states  that 
laboratory- bred  series  might  be  confused. 

Females  are  easily  recognized  if  only  by  the  genital  apron, 
the  character  of  which  is  accentuated  rather  than  decreased  by 
enormous  engorgement.  The  apron  is  a  transversely  elongate  oval 
of  somewhat  variable  shape;  in  profile  it  is  sirrmounted  anterior¬ 
ly  by  a  naiTow,  bulging  lip;  centrally  it  is  deeply  depressed 
(or  concave);  posteriorly  it  is  bounded  by  a  more  or  less  dis¬ 
tinct  lip  that  never  protrudes  as  much  as  the  anterior  lip. 
Feldmaa-Mtahsam*s  (1954)  figure  2F  of  this  apron  is  a  surprising¬ 
ly  xmsatisfactory  representation  of  its  actual  appearance  and 
supports  the  assumption  that  this  species  did  not  prosper  during 
the  laboratory  st\ady  devoted  to  it. 

The  scutum  of  practically  every  field  collected  female  is 
blackish  and  with  few  punctations  among  which  a  few  fine  ones 
may  be  scattered.  The  scutxim  of  a  few  specimens  bears  larger, 
superficial  punctations  scattered  about  its  surface;  that  of 
greatly  engorged  specimens,  as  usual  in  this  genus,  is  loigose. 

In  the  few  specimens  with  a  more  pxmctate  scutian,  the  genital 
apron  is  nevertheless  highly  distinctive  and  the  glossy  scutal 
appearance  is  retained. 

Note  that  no  known  characters  distinguish  the  females  of 
H.  truncatm  from  those  of  the  less  common  and  more  restricted 
2*  albiparmatum. 
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NON-SUDANESE  SPECIES  OF  HYALOMMA 

(Figures  190  to  211) 


In  order  to  better  tinder  stand  this  group,  illustrations  and 
selected  data  for  all  species  presently-recognized  in  the  genus 
Hyalomma  have  been  assembled  in  this  section. 


KEf  TO  ALL  PRESENTLY  RECOGNIZED 
SPECIES  OF  THE  GENUS  HYALCMMA 


MALES 


1.  Without  subanal  shields.  Festoons 
not  fused.  Adanal  shields  un¬ 
usually  large  and  wide.  Scutttm 
with  few  large,  scattered  puncta- 
tions  and  long,  clear  lateral 
grooves.  (India).  (Subgenus 


. H.  HUSSAINI 

Figures  T98  and  1^ 


With  subanal  shields  (exceptional, 
deformed  runts  may  lack  subanal 


shields) 


2 


*The  status  of  H.  kumari  Sharif,  1928,  which  falls  into  this 
classification,”is  uncertain. 
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2.  Coxa  I  simple,  with  two  wide,  short 
spurs  from  posterior  margin.  Scutvim 
smooth,  shiny  with  few,  scattered, 
large  punctations;  festoons  unfused; 
lacking  lateral  grooves  and  caudal 
depression.  Adanal  shields  large, 
much  like  those  of  H.  hussaini;  sub- 
anal  shields  minuteT  (Tortoise  para¬ 
site;  Mediterranean  and  Black  Sea 
areas,  southern  Russia  to  western 

Middle  East).  (SubgenTis  Hyalommasta) . .H.  AEGYPTIUM 

Figures” I9O  and  1*51 

Coxa  I  deeply  divided  into  narrow 
external  branch  and  wider  internal 
branch.  Festoons  partly  fused.  With 
short  or  long  lateral  grooves.  Adanal 
shields  not  so  large  and  wide  as  above. 

Subanal  shields  typically  larger  than 
above  (frequently  though  abnormally  as 
small  as  above).  (Palearctic,  Oriental, 


and  Ethiopian  Faunal  Regions).  (Sub- 

genus  Hyalomma) . 3 


3.  Center  of  subanal  shields  characteris¬ 
tically  exterior  of  the  axis  of  the 

adanal  shields . 4 


Center  of  subanal  shields  characteris¬ 
tically  in  line  with  the  axis  of  the 
adanal  shields  (frequently  laterally 


displaced  when  greatly  engorged) . 6 

Spiracular  plates  of  female  type, 
with  short,  bltont  "tail".  (Camel 
parasite,  Iran  to  Egypt;  large  size, 

up  to  8  mm.  long) . H.  SCHULZ  El 


Figures  ^02  and 


Spiracular  plates  of  normal  male 

type,  with  long  “tail" . 5 
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5.  Lateral  grooves  reaching  scutal  mid- 
length;  scutum  largely  covered  by 
small  and  mediunusize  punctations. 

(Medivim-size;  Near  East-  North,  West, 

and  coastal  East  Africa) . H.  Dff*ELTAT^ 

Figure's  170  and  171 


Lateral  grooves  confined  to  posterior 
third  of  scutum;  scutum  smooth  with 
few,  scattered,  usually  large  puncta¬ 
tions;  posterior  grooves  characteris¬ 
tically  marked.  (Large  ticks  of  camels 
wherever  these  animals  now  or  recently 

occurred ) . .H.  DROMEDARII 

Figure's  162  and  163 


6.  Lateral  grooves  confined  to  posterior 
third  of  scut  Tim;  scutim  almost  inu 
pxmctate  except  in  caudal  depressed 
area.  (Usually  small  ticks;  Mediter¬ 
ranean  Basin,  Near  and  Middle  East; 

East  African  coastal  areas  and  northern 

Sudan) . .H.  EXCAVATUM 

Fi  gure  s”  16^  and  1^7 


Lateral  grooves  reaching  at  least  scutal 
midlength  (if  specimen  is  heavily  punc¬ 
tate,  grooves  may  be  obscure) . .....7 

7.  Scutum  smooth,  shiny  with  rare,  scattered 
large  punctations;  lateral  grooves  long 
and  usually  very  distinct;  posterior 
grooves  well  marked;  legs  usually  not 

ringed . H.  DETRITUI'l* 

Figures^lbO  and  16l 


*A  closely  related  •form"  of  uncertain  taxonomic  status,  “H. 
scupense* ,  with  some  biological  and  morphological  characters 
differing  from  those  of  typical  H.  marginatm,  occttrs  in  parts 
of  the  Soviet  Union  and  southeastern  Jiurope. 
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Scutum  either  densely  punctate,  ir_ 
regtilarly  punctate,  or  lightly  punc¬ 
tate  except  in  caudal  area  where  punc- 
tations  are  dense . 


8.  Scutum  densely,  entirely,  and  almost 


always  uniformly  covered  by  puncta- 
tions  often  obscuring  the  lateral 

grooves . 9 

Scutum  lightly  or  irregvilarly  punc¬ 
tate,  or  densely  punctate  only  pos¬ 
teriorly . 11 

9.  Scutum  strongly  narrowed  postero- 
laterally  to  form  an  almost  recti¬ 
linear  posterior  margin.  (West 

Africa) . . . . H.  IMFRESSUM 

Figiires*”  174  and  175 

Scutum  blxmtly  roiuided  posteriorly . 10 


10.  Circumspiracular  area  glabroios. 
Scutum  b^o^mish,  punctations  not 
so  dense  as  in  H.  rufipes.  Legs 
with  dorsal  enamelling  on  middle 
segments  of  two  hind  pairs. 
(Russia,  liiddle  East,  and  South 
African  Karroo) . 


. H.  TURANICUM 

Figures” 204  and  ^6^ 


Circttmspiracular  area  hirsute. 

Scutum  black,  punctations  usually 
very  dense.  Leg  segments  usually 
distinctly  annulated  but  lacking 
dorsal  enamelling.  (Near  East, 

Arabia,  Northeast  Africa,  tropical 

and  South  Africa) . H.  RUFIE^ 

Figures  i22  and  1S5 
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11.  Lateral  grooves  long  but  often  not 
well  marked.  Scutum  irregxilarly 
punctate,  posterior  area  not  stri¬ 
kingly  differentiated,  posterior 
margin  bluntly  rounded.  (Far, 

Middle,  and  Near  East,  Arabia, 

Northwest  Africa,  rare  in  North¬ 
east  Africa) . H.  M/^GINAT^ 

Figttre's  178  and  179 


Lateral  grooves  long,  distinct, 
deeply  and  cleanly  delineated. 
Scutum  smooth  and  shiny  except 
posteriorly  where  it  is  densely 
pxanctate,  posterior  margin  usual¬ 
ly  rectangular.  (Strictly  African, 


not  including  North  Africa) . 12 

12.  Central  festoon  iindifferentiated. 

(Throughout  Ethiopian  Faunal 

Region) . H.  TRUNCATUM 


Figiires"  186  and  iS? 


Central  festoon  forming  a  whitish 
or  brownish  parma.  (East  and  West 

Africa) . H.  ALBIFARMAIin^ 

Fi gv?e s  194  and  195 
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FEMALES 


1.  Genital  apron  divided  into  two 
lateral  fields  by  a  vertical 
median  depression  extending 
from  posterior  margin  to  mid- 
length  of  apron.  Scutum  smooth. 

(Subgenus  Hyalommina) . H .  HUSSAINI 

Figures  "200  and  261 


Genital  apron  not  divided  by  a 

vertical  median  groove . 2 

2.  Coxa  I  simple,  with  two  wide,  short 
spurs  from  posterior  margin.  Scutum 
shiny,  smooth,  with  few  scattered, 
large,  deep  punc tat ions.  Genital 
apron  a  flat,  widely  triangular 
shield  that  becomes  greatly  de¬ 
pressed  posteriorly  upon  engorge¬ 
ment.  (Subgenus  Hyalonmasta) . K.  AECTPTIIM 

Figures”  19^  and  1^5 


Coxa  I  deeply  divided  into  a  narrow 
external  branch  and  a  wide  internal 

branch.  (Subgenus  Hyalomma) . 3 

3.  Scutum  regularly  and  completely 

covered  by  rather  uniform,  discrete 


punctations  of  moderate  or  large 

size* . 4 

Scutum  with  few  to  moderate  ntunber 

of  irregular  piuictations . 6 


^Exceptional  specimens  of  H.  turanicum  may  lack  this  aspect. 
Others  of  H.  marginatum  arid  H.  impel^tum  may  approach  this 
aspect. 
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4. 


Genital  apron  a  wide  triangle  composed 
of  a  protr'uding  anterior  ridge  and  a 
deeply,  abruptly  depressed,  narrower 

posterior  button . H.  IMPRESSUM 

Figures“l7^6-J^c[T7? 


Genital  apron  a  wide  shield  with  a 
broad  posterior  margin  and  not 

divided  as  above . 5 

5.  Circuraspiracular  area  hirsute. 

Middle  segments  of  two  pairs  of 
hind  legs  lacking  dorsal  enamelL 
ling . 


Circuraspiracular  area  glabrous,  or 
with  few  hairs.  Middle  segments  of 
two  pairs  of  hind  legs  enamelled 

dorsally . H.  TURANICUM 

Figures'” 206  and  207 

6.  Genital  apron  an  elongate  triangle 

or  circular . 7 

Genital  apron  distinctly  wider  than 
long,  a  transverse  oval,  triangle, 

or  shield . 10 

7.  Genital  apron  a  narrowly  pointed 
triangle  with  lateral  margins 
definitely  longer  than  dorsal  margin; 
gradually  depressed  in  profile. 

Scutum  usually  as  wide  as  or  wider 
than  long;  with  few,  scattered  large 
punctations;  uncommonly  with  scat¬ 
tering  of  smaller  punctations; 
surface  frequently  rugose.  Usually 

large  ticks... . . . H»  DRCMEDARII 

Figure's  164  and  16^ 


. H.  RUFIPES 

Figures  134  and  12^ 
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Genital  apron  circular  or  a  less  narrow¬ 
ly  pointed  triangle  with  lateral  margins 
approximating  dorsal  margin  in  length. 

Scutum  usually  somewhat  longer  than  wide; 
punctations  variable;  usually  less  rugose. 

Size  moderate  (except  H.  schvilzei)  to 

small . T . 8 

8.  Genital  apron  a  triangle  bounded  on  each 
side  by  a  lobe;  greatly  bulging  in  pro¬ 
file.  Scutum  usually  with  sinxious  pos¬ 
terior  margin,  numerous  small  puncta¬ 
tions,  and  two  irregular,  submedian 
rows  of  large,  deep  punctations.  Usua]— 

ly  moderate  size . H.  P^ELTATUIi 

Figures  l'J'2  and  173 


Genital  apron  circular  or  triangular 
but  lacking  lateral  lobes;  greatly 
bulging  or  gradually  depressed  in 
profile.  Scutum  usually  with  very- 

few  punctations . 9 

9.  Genital  apron  triangular;  gradually 
depressed  except  when  greatly  en¬ 
gorged  but  never  convex  in  profile. 

Scutum  smooth  and  shiny  with  very 
few,  scattered  punctations  of  large 
size;  uncommonly  with  superficial 
small  punctations.  Usually  moderate 

size . H.  DETRITUM 

Figures  160  and  161 


Genital  apron  small,  triangular  or 
circular,  convex  or  bvilglng  in  pro¬ 
file.  Scutum  usually  lacking  smooth, 
shiny  appearance  of  H.  detritum;  few, 
scattered  punctations,  those  present 
small  or  moderate  size;  almost  never 
large.  Usually  small  size  and  narrow 

shape . H.  EKCAVATUIi 

Figures”  168  and  169 
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10.  Genital  apron  a  transverse  oval, 
in  profile  deeply  concave  poste¬ 
riorly  and  id-th  a  narrow,  bulging 
lip  anteriorly.  Scutum  usually 
smooth  and  shiny  with  few  scattered 
punctations,  with  or  without  in¬ 
conspicuous  interstitial  punctations. 

(Ethiopian  Faunal  Region  only) . 11 

Genital  apron  not  deeply  concave 
in  profile.  (Absent  or  exceptional 
and  only  peripherally  in  Ethiopian 


Faunal  Region) . 12 

11.  Common,  widely  ranging  species 

throughout  Ethiopian  Faunal  Region . H.  TRUNCATUM 


Figure s^lSS  and  1^9 

Uncommon  species,  known  by  small 
popiUations  only  from  Kenya,  Tanga¬ 
nyika,  and  Togo.  Differentiated 

only  bj’’  association  with  male . H.  ALBIPARMATUIi 

Fi gur e  s  156  and 


12.  Genital  apron  a  large,  transverse 
oval;  flat,  somewhat  protruding, 
or  convex  in  profile.  Circvimspiraciilar 
area  usually  markedly  pilose.  Usually 
large  size.  (Palearctic  Faunal  Region 

only) . . . . . H.  SCHULZEI 

Figirres  ”  and 


Genital  apron  a  large  robust  shield; 
transversely  oval  or  widely  triangular 
in  outline;  strongly  bulging  in  pro¬ 
file;  scutum  with  moderate  to  numerous 

punctations  of  variable  size . H.  MARGINATUM 

Figure's  180  and  idi 
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Figures  190  and  191»  <?»  dorsal  and  ventral  views 
Figures  192  and  193 »  9>  dorsal  and  ventral  views 

genital  area.  B  to  D,  genital  apron,  outline  and  profile. 
B,  unengorged.  C,  partly  engorged.  D,  f Tilly  engorged. 

HYALCMMA  ABGYPTIUM 

Specimens  from  Land  Torxoise,  Eastern  Anatolia 
Hoogstraal  Collection 

PLATE  LV 
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IgALCMMA  AE3GYPTIUM  (Linne,  1758). 


(Figtires  190  to  193) 
THE  TORTOISE  HfALCM>IA 


The  much  mooted  name  H.  aegyptium  has  been  frequently  used 
as  a  "catchall"  by  workers  in  many  countries  for  a  number  of  spe¬ 
cies.  Consequently  much  literature  referring  to  Hyeilomma  ticks 
has  been  hopelessly  confused,  even  to  the  present  day. 

King  (1926)  lumped  all  Sudan  species  under  the  name  H. 
aegyptium* ,  as  did  most  other  workers  on  African  and  Near^Eastern 
ticks  of  his  time.  H.  aegyptium  (Linne,  1758)  is  now  recognized 
as  a  distinct  parasite  of  tortoises  in  the  Mediterranean  area  and 
Near  East.  In  Russia  it  is  confined  to  Crimea,  Georgia,  Armenia, 
the  Caxacasus,  Azerbaijan,  Turkmen,  Uzbek,  and  Tadzhik  (Pomerantzev 
1950).  It  is  common  in  many  parts  of  Asia  Minor  (Hoogstraal,  ms.) 
and  occxirs  in  Afghanistan  (Anastos  1954) . 

The  tortoise  hyalomma  does  not  occur  in  the  Sudan,  elsewhere 
in  tropical  or  southern  Africa,  or  in  Europe  away  from  the  Medi¬ 
terranean  and  Black  Sea  areas.  Although  originally  described  from 
Egypt,  where  tortoises  are  said  to  have  been  numerous  on  the  Medi¬ 
terranean  littoral,  H.  aegy^ptium  apparently  is  now  extinct  here. 

In  present-day  Egypt7  tortoises  occur  only  a  few  miles  east  of 
the  Libyan  border  -  extremely  rarely  as  far  as  seventy  miles  east 
of  Libya  -  and  in  Sinai  a  few  miles  west  of  Palestine.  No  ticks 
have  been  found  on  recent  Egyptian  tortoises,  except  on  specimens 
from  Palestine  in  Cairo  pet-shops. 

Tortoises  are  the  hosts  of  predilection  of  advilt  H.  aegyptium. 
Exceptionally,  lizards,  hares,  and  hedgehogs  are  attacl^d.  While 
other  mammals  may  be  infested  rarely,  long  lists  of  various  hosts 
for  this  tick  are  all  erroneous,  based  as  they  are  on  old  records 
in  which  all  species  were  lumped  under  the  name  H.  aegyptium.  In 


*With  reference  to  reports  of  "H.  aegyptiurf*  from  the  SiJdan,  it 
should  be  noted  that  the  actual^tick  species  with  which  0*Farrell 
(1913A,B),  did  his  interesting  work  on  an  entomogenus  trypanosome, 
Crithidia  (?Herpetomonas)  hyalommae ,  cannot  now  be  determined. 
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Anatolia,  however,  when  rearing  larvae  and  nymphs  from  tick_infested 
animeds,  it  was  found  that  these  stages  commonly  attack  tortoises, 
lizards  (Agama) ,  partridges,  man,  hares,  hedgehogs,  and  a  wide 
variety  of  rodents  (Hoogstraal,  ms.).  A  number  of  Russian  host 
records  were  presented  by  Olenev  (1928B). 

The  life  cycle  of  '*H.  aegyptium”  described  by  Nuttall  (1915) 
applies  to  H.  marginatumT  Nutt all *s  lot  1305a  in  British  Museum 
(Natiiral  History)  was  used  for  this  study.  No  material  for  his 
lot  X  (from  Rome)  can  now  be  located.  It  appears  that  the  study 
of  the  external  morphology  of  each  stage  and  of  the  bionomics  of 
••H.  aegyptiunf*  in  India  (Sharif  1924)  applies  actually  to  H. 
excavattim,  but  this  is  not  certain. 

A  popular  article  concerning  the  actual  H.  aegyptium  has 
recently  appeared  in  the  Illustrated  London  llews  (Browning  1950) . 
Based  on  living  ticks  arriving  in  the  British  Isles  on  pet-shop 
tortoises  from  southern  Europe,  this  account  should  interest 
persons  who  frequently  encoxanter  this  name  promiscuously  used 
in  the  literature.  Distribution  data  in  the  Browning  paper  are 
from  literature  references  under  H.  aegyptium,  and,  therefore, 
far  more  extensive  than  the  actual  geographic  range  of  this 
species  in  nature. 

Contemporary  published  reports  on  disease  transmission  by 
ticks*~unfortunately  continue  to  perj^uate  the  early  confusion 
in  identification  of  species  in  this  genus.  The  tortoise  para- 
“^te,  H.  aegyptim,  has  never~Teen  incriminated  as  a  vector  or 
reservoir  of  pathogenic  organisms  of  man,  other  mammals,  or 
birds. 


H.  aegyptium  does,  however,  transmit  two  sporozoa  to  land 
tortoTses  in  northwestern  Africa  and  in  the  Near  East.  These 
are  Haemogragarina  mauritanica  and  H.  stepanovi  (cf.  Sergent 
and  Sergent  1904 >  Laver an  and  Negre”l905»  Nicolle  and  Comte 
1905,  Laver an  and  Pettit  1910,  Brumpt  193 8Cj  and  Laver an  1901, 
Marzinowsky  1927,  Popovici— Baznosano  1901,1906,1907,  and 
Reichenow  1910) .  Another  parasite  from  this  tick  Coelomoplasma 
hyalommae,  has  been  briefly  described  by  Brumpt  (1938D)  without 
further  classification  as  to  group  (see  also  Bruii:5)t  1938E). 
Further  stvidies  on  these  parasites  have  not  been  encountered. 


-  515  - 


Certain  xmusual  morphological  characters  of  this  easily  recog¬ 
nized  species  cause  the  tortoise  hyaloimna  to  be  considered  in  a 
separate  subgenus,  Hyalommasta  Schulze,  1930. 

H.  aegj’^ptium  pxmctata  Schulze,  1919  (see  also  Kratz  1940),  a 
name  proposed  for  a  single  specimen  from  Malta  and  subsequently 
overlooked  by  even  Schulze  himself,  is  undoubtedly  a  synonym  of 
H.  aegyptium. 

Pomerantzev  (1950)  considers  Dermacentor  rosmari  Ass  (1935) > 
described  from  nymphs  from  walrus  in  the  Kara  (White)  Sea  and 
said  to  be  the  northernmost  ticks  on  record,  as  a  sjTionym  of  H. 
aegyptium.  On  the  basis  of  the  original  description  and  illus- 
trations  of  D.  rosmari,  its  systematic  position  is  uncertain  but 
this  synonyny  is  hardly  convincing. 

The  synonjTDOUs  name  H.  syriacum  Koch,  1844,  has  frequently 
been  used  for  the  actual  H.  acgyptiTjup.  So  far  as  has  been  deter¬ 
mined,  H.  s:,Tiacum  has  been  confused  with  no  other  species. 

Both  sexes  can  be  readily  distinguished  from  key  characters 
provided  herein. 
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Figures  194  and  195 >  c?,  dorsal  and  ventral  views 
Figures  196  and  197,  9,  dorsal  and  ventral  views 

A,  2,  genital  area.  B  and  C,  5,  genital  area, 
outline  and  profile,  unengorged. 

HYALOmA  ALBIPAHMATUM 

Specimens  from  cattle,  Kenya;  from  Nuttall  lot  3773,  exchange, 
British  Museum  (Natural  History).  Hoogstraal  collection. 

PLATE  LVI 
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HYALa^  ALBIPARIWUM  Schulze  and  Schlottke,  1930 


(=  H.  BRUNNEIPARMATIM  S.  and  S.,  1930). 
(Figures  194  to  197) 

THE  PARMATED  AFRICAN  HYALCMMA 


H.  albiparmatum,  presently  known  only  from  Kenya,  Tanganyika, 
and  Togo,  is  similar  to  H.  truncatum  except  that  the  central  fes¬ 
toon  is  differentiated  ^  a  parmaTn  the  form  of  a  cell\iloidlike 
cover  of  variable  size,  shape,  and  color.  No  constant  characters 
have  been  discovered  for  differentiating  females  of  these  two 
species. 

Delpy  (1949B)  considered  H.  impressum  albiparmatum  Schulze 
and  Schlottke,  1930,  from  East”Africa,  as  a  synonym  of  H.  n^- 
ginatum  (s  H.  savignyi)  or  questionably  of  H.  truncatunTCa 
transiens)  ;~he  consiaered  H.  brunneiparmatum  of  ^hulze  and” 
Schlottke  (1930)  to  be  a  s^onym  of  H.  margin atxrnn  (=  H.  savignyi) . 

Feldman-Muhsam  (1954)  stated,  after  examining  Kenya  laboratory- 
reared  material  of  H.  albiparmatum  submitted  by  J,  B.  Walker  that 
H.  albiparmatum  is  a  synon^  of  H.  trxmcatum.  Dr.  Theiler  and  the 
writer,  af^ter  examination  of  the  same  material,  are  convinced  that 
Weilker’s  H.  albiparmatvim  is  a  distinct  genetic  entity  worthy  of 
fxill  species  rank.  It  is  also  apparent  from  Walker’s  material 
and  from  other  series  in  British  Museum  (Natural  History)  collec¬ 
tions  that  H.  impressum  brunneiparmatum  Schulze  and  Schlottke, 

1930,  from  Togo  is  a  synonym  of  H.  albip^mat\im  and  not  of  H. 
truncatum  as  stated  by  Feldman-Muhsam  1954.  Riss  Walker  is” 
preparing  a  report  on  this  species  for  publication  in  Parasitology. 
Hosts  of  the  parmated  African  hyalomma  appear  to  be  the  same  as 
those  of  H.  truncatvun. 

British  Museum  (Natural  History)  collections  contain  material 
from  cattle  and  from  a  rhinoceros  from  Zatta  Plains,  Kajiado, 
Namanga,  and  the  Masai  Resei*ve,  Kenya  (HH  det.).  J.  B.  Walker 
(correspondence)  has  seen  specimens  from  a  rhinoceros  from  Iringa 
District,  Tanganyika,  and  from  a  warthog  in  Chxmya  District, 
Tanganyika. 
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Figures  198  and  199,  c?,  dorsal  and  ventral  views 
Figures  200  and  201,  5,  dorsal  and  ventral  views 

genital  area.  B  to  E,  o,  genital  apron,  outline  and  profile; 
all  unengorged;  E  dried,  contracted  specimen. 

mALmAk  HUSSAINI 

Specimens  from  Bihar,  India  (det.  Sharif) 

(Rocky  Mountain  Laboratory  collection). 

PLATE  LVII 
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HYALa-lMA  HUSSAINI  Sharif,  1928. 


(Figiores  198  to  201) 

HUSSAIN *S  INDIAN  HYALQiMA 
AND  REKARKS  ON  THE  SUBGENUS  HYALaMINA 


Special  note  should  be  made  of  the  subgenus  Hyalommina,  es¬ 
tablished  by  Schulze  (1919)  for  the  new  species  H.  rhipicephaloides 
from  the  Red  Sea  area.  Subsequently,  Schulze  (1^36)  placed  H. 
lewisi  from  Tanganyika  (and  Kenya)  in  this  subgenus  and  Sharif 
(1^5^  and  1936)  included  H.  kumari  and  H.  hussaini  from  India. 

These  are  discussed  belowT  ” 

The  criterion  proposed  by  Schulze  for  this  subgenus  is  the 
absence  of  subanal  shields. 

With  regard  to  the  so-called  ‘'H.  rhipicephaloides** ,  it  has 
been  our  experience  during  field  coTlecting  and  study  of  Hyalomma 
material  from  the  Near  East,  Asia  Minor,  Arabia,  North  Africa, 
and  tropical  Africa,  that  weak,  poorly  developed,  apparently 
undernourished,  runts  of  any  ^^onma  species  frequently  lack 
subanal  shields.  Such  indivic^^smay  be  part  of  a  series  in 
which  some  are  typical  of  _a  common  species  (suclT’a's  H.  excavatum) 
and  others,  usually  smaller  and  weaker ,  conform  to  t^e  same  sp^ 
cies  in  morphological  characters,  except  that  they  lack  subanal 
shields.  It  has  also  been  noted  from  personal  field  experience 
and  from  series  in  British  Museum  (Natural  History)  collections, 
especially  those  of  the  late  Professor  Bvpcton  from  Iraq  and 
Palestine,  that  when  nymphs  are  removed  from  a  bird,  lizard, 
or  small  mammal  and  placed  in  a  vial  to  molt,  the  resultant 
adults,  obviously  affected  by  abnormal,  artificial  conditions, 
are  frequently  frail  and  lack  subanal  shields.  This  feature 
is  the  rule  rather  than  the  exception  among  adults  reared  from 
nymphs  that  have  become  overgrown  by  the  host  skin  (see  below 
and  page  447 ) . 

Schulze  (1932c)  referred  to  ** Hyalomma  (Hyalommina)  rhipi¬ 
cephaloides*'  as  a  "half  endoparasite'*  (and  compared  it  with 
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Amblyomma  nymphs  to  support  a  morphological  theory).  The  concep- 
tion  ol  a  separate  species  with  unique  "half_endoparasitic'‘  habits 
is  not  supported  by  field  and  laboratory  observations.  In  several 
Hyalomma  species  observed  in  Egypt,  long-feeding  irnraature  stages 
become  overgrown  by  the  host  skin.  Poorly  developed  adult  "Hyalonu 
minas**  result  from  these  nymphs.  If  removed  early  enough,  such 
nymphs  may  molt  into  typical  though  frail  adults  of  recognized 
species  with  or  without  subanal  shields.  Other  larvae  and  nymphs 
that  attach  to  the  ears,  which  do  not  react  to  the  engorging 
ticks  by  producing  a  large  amount  of  tissue,  usually  develop 
normally. 

On  the  basis  of  many  such  variants  among  specimens  of  H. 
excavatum  examined  for  the  present  study  it  is  apparent  th^ 
Deipy's  (1949B)  synonyny  of  H.  rhipicephaloides  under  H.  exca¬ 
vatum  is  correct.  ”  ” 

H.  lewisi  Schulze,  1936,  from  tropical  Africa  is  the  resiilt 
of  similar  misinterpretation  of  H.  truncatum  by  Schulze  and  his 
students.  ” 

In  the  present  collection,  a  few  specimens  of  H.  trxmcatum 
are  poorly  developed  and  lack  subanal  shields.  The'se  are  similar 
to  specimens  (in  the  Rocky  Moxmtain  Laboratory)  determined  by 
Schulze  as  H.  lewisi  from  Kenya  and  Tanganyika.  There  is  no 
question  but  that  H.  lewisi  is  a  synonym  of  H«  truncatum. 

Delpy  (1949B),  probably  inadvertently,  listed  H.  lewisi" as  a 
synonym  of  H.  excavatum.  Kratz  (1940)  retaineH  H.  lewisi  in 
the  '•  subgenus  Hyalommlna**  even  though  he  noted  tliat  "some  spec¬ 
imens  retained  subanal  shields  while  others  lacked  thenf* . 

With  regard  to  H.  hussaini  Sharif,  1928,  the  Rocl<y  Mountain 
Laboratory  collections  contain  enough  constant  specimens  of  this 
species  (described  below)  from  India  to  indicate  beyond  a  doubt 
that  H.  hussaini  is  a  valid  species.  It  is  coincidental  that 
this  species  conforms  to  the  criteria  proposed  for  the  subgenus 
Hyalommina;  H.  hussaini  rather  than  H.  rhipicephaloides  night, 
therefore,  b'e  considered  as  the  type  species  of  this  subgenus. 

The  absence  of  subanal  shields  apparently  has  become  a  genetically- 
established  character  in  Indian  populations.  As  stated  below, 
other  constant  male  and  female  characters  also  validate  this  spe_ 
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cies.  Thus,  recognition  of  the  subgenus  Hyalommina  would  be  jxisti- 
fied.  It  is,  however,  likely  that  the  absence  of  subanal  shields 
is  not  a  genetic  character  in  Hyalomma  populations  of  Africa  and 
the  Near  East. 

Conclusions  on  the  subgenus  Hyalommina  may  be  summarized  as 
follows:  Such  an  entity  apparently  does  exist,  but  criteria 
proposed  for  it  apply  to  a  species  (H.  hussaini  and  possibly 
H.  kumari)  different  from  that  originally  proposed  as  the  type 
Tor  this  subgenus  (H.  rhipicephailoides) ,  this  latter  species 
being  merely  a  morpRological  variant  of  H.  excavatum. 

These  conclusions  are  based  on  study  of  series  of  preserved 
specimens,  on  field  rearing  of  specimens,  and  on  laboratory  ob¬ 
servations  of  vrild-caught  subderraal  specimens  from  rodents. 

More  formal  laboratory  studies  on  the  phenomenon  of  loss  of 
subanal  shields  among  other  species  are  indicated. 

Sharif  (1928)  also  described  H.  hussaini  brevipvmctata  and 
H.  kumari  from  Indian  populations  on  the  basis  of  slight  dif_ 
Terences  in  color,  lateral  grooves  and  tarsi.  No  specimens  of 
these  forms  have  been  available  for  the  present  study. 

Sharif  (1928)  lists  specimens  of  H.  hussaini  from  the  fol¬ 
lowing  India  areas:  Bihar,  Orissa,  Central  Provinces  and  Madras 
and  Bombay  Presidencies.  The  subspecies  breviptinctata  is  listed 
from  the  same  areas  as  well  as  from  Bengal.  H.  kumari  is  also 
known  from  the  first  localities  and  Assam  andTPimjab.  Hosts 
are  cattle,  buffalos,  horses,  goats,  sheep,  dogs,  tiger,  and 
various  kinds  of  deer. 

Sharif  (1930)  illustrated  a  specimen  of  H.  hussaini  with 
unequal  ad anil  shields.  Material  from  Portugese  India  has  been 
reported  (Santos  Dias  1954J)* 

Both  sexes  of  H.  hussaini  have  such  unique  morphological 
characters  that  it  is  diff^icult  to  comprehend  why  Delpy  (1949B) 
placed  this  species  in  synonymy  under  H.  excavatum.  Sharif’s 
(1928)  original  description  is  excellent  as  are  the  illustrations 
of  the  male.  This  sex  is  characterized  by  large,  broad  adanal 
shields,  absence  of  subanal  shields;  bright,  shiny  scutum  with 
long,  pronounced  lateral  grooves;  long,  narrow  posteromedian 
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grooves,  shorter  and  wider  paramedian  grooves;  rarity  of  punctations 
that  are  widely  scattered  over  scutal  surface  but  usually  arranged 
in  lines  bordering  the  posterior  grooves,  and  small  size  (less  than 
3.00  ram.  long  and  2.00  mm.  wide). 

The  female  also  has  a  smooth,  shiny  scutum  with  few  pmctations, 
those  present  are  similar  to  those  of  the  male.  Porose  areas  of  the  . 
females  at  hand  are  notably  large  and  distinct.  The  genital  apron 
is  unique  in  that  it  is  divided  ty  a  medioposterior  depression  that 
is  either  a  narrow,  median,  posterior  groove  or  expanded  posterior¬ 
ly  to  incliiie  the  posterior  periphery.  In  outline  the  genital  apron 
is  subrect angular  to  subtriangular,  in  profile  it  is  more  or  less 
gradually  depressed  posteriorly.  The  female  size  unengorged  is 
only  slightly  greater  than  that  of  the  male. 
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HYALCMI-IA  SCHULZEI  Olenev,  1931(3). 


(Figxires  202  and  203,331  and  338) 
THE  NEAR  EASTERN  CAl^lEL  HYAL01-3vlA 


H.  schulzei  a  hyalomma  of  restricted  geographical  range,  appears 
fron  male  characters  to  be  a  giant  relative  of  H.  dromedarii .  The  fe¬ 
male  genital  apron,  however,  differs  so  greatly  from  that  ot  H.  drome¬ 
darii  that  the  relationship  of  these  two  species  does  not  appear  to 
be  actually  so  close  as  previously  considered.  It  is  also  likely 
that  females  associated  by  Olenev  with  males  of  H.  schulzei  in  the 
original  description  of  the  species  included  some  specimens  of  K. 
dromedarii . 

The  geographic  range  of  H.  schulzei  extends  from  Iran  (Olenev 
1931A,B,  Delpy  1937)  and  Afghanistan  (Anastos  1954),  throiigh  Iraq 
(Hoogstraal,  ms.),  and  Palestine  (Schulze  19360;  Kratz  1940,  Adler 
and  Feldman-Muhsam  1946,1948)  into  Sinai  and  the  Eastern  and  V/estern 
Deserts  of  Egypt  some  200  miles  west  of  Alexandria  (Hoogstraal,  ms.). 
It  is  absent  in  Russia  (Pomerantzev  1950)  and  is  not  represented  in 
the  present  collections  from  Libya,  Yemen,  coastal  East  Africa,  or 
Turkey . 

Hosts  of  adults  mentioned  by  all  authors  and  represented  in  our 
collections  are  camels,  and  Pomerantzev  (1950)  adds  cattle.  Hosts 
of  imraatvire  stages  have  not  previously  been  determined.  In  Sinai 
and  Egypt  (Hoogstraal,  ras.),  nymphs  (reared  to  adults)  have  been 
found  on  hares,  Lepus  capensis  subsp.,  and  fat  sandrats,  Psammon^y's 
o.  obesus .  Unfed ,  newly  molted  adults  have  been  taken  from  bur¬ 
rows  of  jirds,  Meriones  c.  crassus. 

The  male  is  large  and  when  engorged  measures  up  to  8,00  mm. 
in  length  and  7.00  ram.  in  width.  The  extreme  width  is  due  to  con¬ 
siderable  lateral  stretching  of  the  integument  during  feeding;  un¬ 
engorged  specimens  are  approximately  4.00  mm.  wide.  The  scutum 
of  specimens  at  hand  and  previously  described  has  parallel  lateral 
margins  while  those  of  H.  dromedarii  are  usually  convexly  arched. 

The  palpi  of  available  specimens  are  notably  short  and  robust; 
the  parraa  is  subrect angular;  in  H.  dromedarii  it  is  typically  tri_ 
aiigular.  The  most  notable  distinction  between  the  two  species  is 
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the  short,  almost  tailless,  female- type  spiracular  plate  of  the 
male  H.  schtilzei  that  is  usually  surrounded  by  numerous  hairs. 
This  type  of  spiracular  plate  is  found  in  the  male  of  no  other 
species  in  the  genus.  ^An  approach  to  this  spiracular  form 
occurs  in  ”H.  scupense" ;  see  page  418j7  In  other  characters, 
these  two  species  are  similar. 

Females  of  these  two  species  are  also  superficially  similar 
but  the  genital  apron  of  H.  schulzei  is  considerably  different 
and  the  scutum  (of  available  specimens)  is  slightly  more  elongate 
than  that  of  H.  dromedarii .  The  genital  apron  is  subrect angular 
with  slightly” convex  anterior  and  posterior  margins  and  rounded 
jimctures;  this  convexity  is  increased  with  extreme  engorgement. 
In  profile,  the  apron  is  flat  when  unengorged  but  after  feeding 
it  protrudes  and  is  markedly  depressed  posteriorly.  The  female 
is  illustrated  herein  in  the  APPH'JDIX  (PLATE  XIXC)  inasmuch  as 
distinguishing  features  were  recognized  only  near  the  termination 
of  the  present  study  after  other  illustrations  had  been  numbered. 
Delpy  and  Adler  and  Feldman-liuhsam  did  not  describe  the  female 
genital  apron  of  the  meagre  amount  of  material  available  to  them. 
The  short,  wide  scutal  outline  with  a  bluntly  rounded  posterior 
margin,  as  illustrated,  is  similar  in  all  available  specimens 
and  corresponds  to  that  delineated  by  Pomerantzev  (1950).  Other 
workers  however,  have  shown  it  as  more  elongate  and  with  the 
posterior  margin  gradually  converging  to  a  fairly  narrow  point. 
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Figures  204  and  205,  d*,  dorsal  and  ventral  views 
Figures  206  and  207,  5,  dorsal  and  ventral  views 

A,  9,  genital  area,  mengorged.  B  to  H,  9,  genital  apron,  outline. 

B  and  C,  unengorged.  D  and  E,  slightly  engorged.  F  to  H,  moderately 
engorged.  J,  cf.  Leg  III,  dorsolateral  view  to  show  enamelling. 

IgALQ'fl-IA  TURAinCUM 

South  African  Karroo  Specimens  Reared  by  Dr.  G.  Theiler 

PLATE  LIX 
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HYAL0MI4A  TURAMICPM  Pomerantzev,  1946 


(=  H.  RUFIFES  GLABRUM  Delpy,  1949) 
NEW  NAME  CQffilNATION 
(Figures  204  to  207) 

THE  ENAMEL.LEGGED  HYALCMMA 


H.  tTiranicum,  is  considered  by  South  African  and  French  work¬ 
ers  ^  a  subspecies  of  H.  rufipes  and  by  Russian  workers  as  a  sub¬ 
species  of  H.  marginatum  (=  H,  plumbeum  of  Pomerantzev). 

The  specific  entity  of  H.  glabrum  has  been  demonstrated  in 
laboratory  rearings  by  Theiler,  who  has  kindly  provided  material 
for  the  present  study  and  has  provided  a  manuscript  (Theiler  1956) 
on  distribution  and  ecology  in  South  Africa  for  use  herein  in  ad¬ 
vance  of  her  own  publication. 

H.  t'uranicum  (■  H.  glabrum)  appears  to  have  been  introduced 
into  the  arid  South  iffrican  Karroo  on  Persian  sheep.  It  is  un¬ 
known  elsewhere  in  Africa.  Persian  sheep  were  originally  intro¬ 
duced  into  South  Africa  in  1872,  having  been  purchased  from  a 
ship  from  the  Mediterranean  then  anchored  in  Table  Bay  (Lounsbury 
1904E).  Subsequently  others  were  In^xjrted  from  Aden.  The  exact 
locality  from  whence  any  of  these  importations  originated  does 
not  appear  definitely  to  be  known.  A  number  of  flocks  were  scat¬ 
tered  about  South  Africa  at  the  time  (1904)  Lounsbury  reported 
their  high  degree  of  immunity  to  heartwater. 

H.  rufipes  glabrum  was  briefly  described  by  Delpy  (1949A) 
from  material  re^ed  from  females  from  Karroo  sheep  sent  to  him 
by  Theiler.  The  source  of  this  material  has  been  identified  in 
correspondence  with  Dr.  Delpy  and  Dr.  Theiler;  it  is  not  found 
in  the  literature.  Subsequently,  Delpy  (19490,1952)  indicated 
that  H.  rufipes  glabrum  is  a  poorly  known,  two  host  tick,  that 
it  also  occurs  in  Iran,  and  that  it  is  not  of  considerable  im¬ 
portance  in  the  transmission  of  bovine  theileriasis,  Theileria 
annulata.  This  species  occurs  in  southern  Russia  (Pomerantzev 
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1950;  as  H.  plumbeum  turanicum)  and  a  single  specimen  has  been  col¬ 
lected  in~Afghanistan  (Anastos  1954;  as  H.  rufipes  glabrum) . 

H.  margin  atm  turanicm  Pomerantsev,  1946  /subsequently  (1950) 
consiHered  as  a  subspecies  of  H.  plmbem  by  the  same  author  "7  is 
obviously  the  same  tick  as  H.  rvifipes  glabrm  Delpy,  1949.  Tt  is 
necessary,  therefore,  to  give  the  Soviet  name  priority.  There  is 
no  biological  reason  or  taxonomic  utility  for  considering  H. 
turanicm  as  a  subspecies  of  any  species.  Theiler  (1956)  "continues 
to  apply  the  name  H.  glabrm  to  South  African  populations  of  this 
species.  ” 

Rousselot  (1951)  reported  H.  rufipes  glabrm.  from  French  West 
Africa  but  omitted  it  from  his  T955fe  work,  apparently  after  having 
reconsidered  the  identification  of  pertinent  material.  Villiers 
(1955)  also  used  this  name  for  material  from  the  same  area.  It 
is  assmed  that  these  data  refer  actually  to  H.  rufipes. 

Fonesca,  Pinto,  Colaco,  Oliveira,  Branco,  da  Gama,  Soares 
Franco,  and  Lacerda  (1951)  reported  ”H.  rufipes  glabrata**  from 
Portugal,  but  Theiler,  who  has  seen  their  material,  states  (cor¬ 
respondence)  that  it  is  an  entirely  different  species,  probably 
H.  marginatm. 

According  to  Pomerantsev  (1950)  the  biology  of  H.  turanicm 
was  reported  in  1945  by  Lototsky,  pp.  69-130,  but  it” has  been 
impossible  to  secure  further  details  for  the  present  study.  The 
distribution  of  this  tick  is  stated  to  be  southern  Khazakstan, 
Middle  Asia,  and  Iran.  To  this  range,  the  South  African  Karroo 
and  Afghanistan  should  be  added. 

Where  it  occurs  in  the  Soviet  area,  H.  turanicm  ranges 
through  a  nmber  of  altitxidinal  zones,  tl  lives  in  tugai  meadows, 
in  semidesert,  and  in  low  areas  of  fields  at  the  base  of  hills 
and  on  mountain  slopes  to  the  wooded  belts.  Adult  hosts  are 
"large  and  small  horn- bearing  animals",  especially  cattle,  and 
also  horses.  A  single  Afghanistan  male  was  taken  from  a  camel 
(Anastos  1954).  Immature  stages  attack  birds;  these  hosts  are 
listed  below  and  those  most  commonly  infested  are  preceded  by 
an  asterisk. 
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Alectoris  kakelik  tokelik  (?=  A.  graeca  falki) ,  Chukar  partridge 
Phasianixs  chrysomelas  bianchii"" (=  P.  colchicus  bianchii) ,  Ring- 
neck  pheasant 

Colxmba  livia  neglecta.  Rock  dove 
(>oluinba  eversmanni.  Eastern  stock  pigeon 
Streptopelia  tiirtur  arenicola.  Turtle  dove 
Neophron  percnopterus,  Egyptian  vulture 
fcoracias  garrulus,  Roller 
Kerops  persicus,  Iranian  beeater 
Upupa  epops,  hoopoe 
Stinrnus  vulgaris  dresseri.  Starling 
Pastor  roseus,  Rosy  starling 
Carduelis  carduelis  subcaniceps.  Goldfinch 
Passer  cfomesticus  bactri anus.  House  sparrow 
^Passer  montanus  zaissanensis.  Tree  sparrow 

Miliaria  calandra  buturlini  (=  Emberiza  c.  butxirlini) ,  Corn  bunting 
Enberiza  stewarti,  Vfhite-capped  bunting  ” 

*  Emberiza  buchanaiii  huttoni ,  Grey-necked  bunting 
Bnberiza  icteric^  Red- headed  bunting 
”Melanocoiypha  calandra,  Calandra  lark 
Calandrella  acutirostris ,  Oriental  short-toed  lark 
*Alauda  gulgula  inconspicua,  Oriental  sky  lark 
Anthus  campestns  griseus.  Tawny  pipit 
Sitta  tephronota.  Rock  nuthatch 
Laniuslninor )  Lesser  grey  shrike 
Lanius  collurio  isabellinus,  Red- backed  shrike 
Phylloscopus  nitidvis  viridanus,  Greenish  willow  warbler 
Sylvia  curruca,  less er  whitethro at 
Sylvia  althaea,  Hume’s  lesser  whitethroat 
Saxicola  torqviata,  Stone  chat 
Oenanthe  capisirata,  White-headed  chat 
Oenanthe  opisboleuca,  Strickland’s  chat 
Phoenicurus  ochrxaras  phoenicviroides ,  Black  redstart 

Russian  adults  feed  dttring  the  warm  period  of  the  year,  com¬ 
mencing  late  in  March  in  the  valleys  and  at  the  end  of  April  or 
early  in  May  in  the  mountains.  Maximum  infestations  occxir  during 
the  warm  summer  period.  The  duration  of  the  life  cycle,  period 
of  most  active  attack  by  larvae,  and  seasonal  dynamics  are  not 
completely  known.  The  overwintering  period  is  seven  months. 
Lototsky’s  experimental  observations  are  as  follows;  The  female 
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remains  quiescent  for  28  days  between  terminating  feeding  and  com¬ 
mencing  oviposition.  Eggs  hatch  after  36  daysj  larvae  and  nymphs 
each  feed  for  eight  days.  Twenty-four  days  after  feeding,  nymphs 
molt  to  adults.  (See  also  Tselishcheva  1953). 

The  ecology  and  distribution  of  H.  turanic^  (=  H.  ^labrtun) 
in  southern  Africa  are  described  by  Tlieiler  (l956) .  Tt  is  present 
only  in  the  Karroo  areas  of  the  eastern  Cape,  western  and  south¬ 
western  Cape,  the  Cape  midlands,  and  the  Brokenveld  of  southern 
Orange  Free  State,  but  absent  elsewhere  in  the  Union  and  in  Basu¬ 
toland,  Namaqualand,  Bushmanland,  Bechuanaland ,  and  Southwest 
Africa.  Although  this  tick  exists  in  areas  with  as  little  as 
0.5  inches  of  annual  rainfall,  it  is  more  common  where  five  to 
ten  inches  of  rain  falls  annually.  It  is  absent  in  areas  with 
over  fifteen  inches  of  annual  rainfall,  in  winter  rainfall  areas, 
and,  ^d.th  a  single  exception,  where  rain  is  distributed  throughout 
the  year.  South  African  cold  and  heat  do  not  appear  to  restrict 
the  range  of  H.  turanicum  inasmuch  as  it  is  found  in  areas  with 
up  to  150  days  of  frost  per  year.  This  is  the  only  Hyalomma  in 
localities  where  snow  occurs  in  South  Africa.  Karroo  type  vegeta- 
tion  areas  including  those  mixed  with  Mesembrianthemum,  sovurveld 
grass,  and,  to  a  lesser  extent,  sweetveld  grass  support  H.  turanl- 
cum.  It  is  absent  in  all  forests,  parklands,  grasslands,  and  other 
desert  thorn,  succulent,  and  grass  areas.  Adults  are  active  during 
the  summer  and  in  some  localities  during  the  entire  year. 

Pervomaisky  (1949)  unsuccessfully  attempted  the  rearing  of 
a  full  Fi  generation  from  parthenogenetic  females  of  H.  turanicxm. 

Neitz  (1954)  was  unable  to  achieve  transmission  of  the  virus 
of  sweating  sickness  of  cattle  in  South  Africa  by  means  of  H. 
tviranicum  (=  H.  rufipes  glabrum).  As  already  noted,  Delpy  "(1952) 
indicated  thaT  this  lick  is  '^not  of  considerable  importance“  in 
transmission  of  bovine  theileriasis,  Theileria  annulata,  in  Iran. 

The  vertical  rings  of  the  leg  segments  of  both  sexes  of  H. 
turanicum  are  usually  not  so  contrasty  as  they  are  in  H.  rufipes 
but  the  middle  segments  of  the  two  pairs  of  hind  legs  "show  a 
dorsal  enamelling  not  foiind  in  H.  rufipes ;  this  is  especially 
distinct  in  dry  specimens.  The” circumspiracular  area  of  neither 
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sex  is  pilose  and  the  scutal  punctations  are  not  so  dense  as  in 
H.  rufipes,  except  in  the  scapular  area.  There  is  some  variation 
in  density  of  scutal  punctations  and  both  sexes  may  resemble  ex¬ 
ceptionally  heavily  punctate  individuals  of  H.  marginatum;  leg 
characters,  however,  readily  distinguish  them.  The  scutum  is 
usually  more  leathery  and  not  so  black  as  in  H.  rufipes.  The 
female  genital  aperture,  although  unusually  variable,  is  much 
like  that  of  H.  marginatum  (page  478)  and  considerably  different 
from  that  of  H.  ruf'ipes.  The  various  outlines  of  the  genital 
apron  in  available  material  are  illustrated  in  Figure  207  A  to 
H. 


These  notes  are  made  from  material  reared  and  presented 
by  Dr.  G.  Theiler  and  from  a  small  number  of  field  collected 
specimens  from  Iran.  A  more  extensive  comparative  study  of 
larger  amounts  of  reared  and  field  collected  specimens  is 
indicated. 

Theiler *s  laboratory  rearings  show  the  specific  entity  of 
this  species.  Consideration  of  H.  turanicum  as  more  closely 
related  to  H.  marginatum  than  to  H.  rufipes  appears  justified. 
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Figiires  208  and  209,  o',  dorsal  and  ventral  views 
Figures  210  and  211,  dorsal  and  ventral  views 

A,  5,  genital  area. 

HYALQ'm  ?SPEEIES 
French  Somaliland  Specimens 
Hoogstraal  Collection 

PLATE  LX 
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HYALa-MA  7SPE3IES 


(Figures  208  to  211) 


The  exact  statiis  of  this  form  is  imcertain.  Since  first 
mentioned  from  French  Somaliland  (Hoogstraal  1953D),  a  small 
amount  of  additional  material,  all  from  camels  in  the  Somali 
biotope,  from  British  Somaliland  and  Gebel  Elba  of  southeastern 
Egypt,  has  been  seen.  An  attempt  will  be  made  to  obtain  living 
material  for  rearing  studies  in  order  to  define  the  morphological 
characters  and  taxonomic  position  of  this  form,  both  sexes  of 
which  resemble  extreme  variations  among  other  species.  The  con¬ 
sistency  with  which  males  and  females  of  this  form  are  found  to¬ 
gether  throiaghout  coastal  eastern  Africa  north  of  the  equator 
arouses  suspicion  that  this  is  a  distinct  genetic  entity. 

The  male  subanal  shields  lie  directly  posterior  of  the  cen¬ 
tral  axis  of  the  adanal  shields;  the  scut\im  has  characters  in 
common  both  with  heavily  punctate  H.  marginatxiro  and  H.  impeltatum. 
The  female  scut-um  is  also  similar  To  that,  of  both  of” these  species 
but  the  genital  apron  is  like  that  of  H.  dromedarii  although  more 
depressed  posteriorly.  The  outline  of^this  apron  in  the  specimen 
illustrated  (Figure  211 )  represents  the  maximum  width  of  this 
structure  observed  among  available  material;  in  other  specimens 
it  is  more  narrowly  and  elongately  triangular,  as  in  H.  drome- 
darii.  The  apron  is  not  flanked  by  two  lobes  as  in  H.  impeltatum, 
and  its  profile  differs  greatly  from  that  of  H.  impeltatum. 
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IXODES 


INTRCDUCTION 

Ixodes  ticks  are  highly  specialized  in  their  habits.  They 
frequently  parasitize  small  or  seldom- examined  hosts  and  are  so 
small  themselves  that  they  are  easily  overlooked.  Of  some  twenty- 
five  species  in  Africa,  six  occur  in  the  Sudan.  Only  sixteen 
specimens  of  the  whole  genus  have  been  collected  in  the  Sudan, 
all  but  three  of  these  by  the  vriter.  This  paucity  of  material 
is  in  striking  contrast  to  Kenya,  Cameroons,  and  Nigeria,  where 
careful  collecting  is  fairly  productive  for  several  species. 

Phylogenetic ally,  Ixodes  ticks  occupy  a  solitary  position  as 
a  \mique,  highly  specialized  branch  from  proixodoidea  stock.  Sev¬ 
eral  exceptional  morphological  characters  may  be  seen  easily  by 
comparison  of  Ixodes  illustrations  with  those  of  other  genera. 

The  absence  of  eyes  in  this  genus  is  believed  by  some  to  be  a 
primitive  character  and  the  sexual  dimorphism  of  the  mouthparts 
is  unparalleled  in  other  ixodid  ticks. 

Intraspecific  variation  in  the  African  Ixodes  fauna  is  still 
poorly  Txnderstood  because  only  small  amounts  of  material  from  many 
localities  are  available  and  probably  also  because  these  variations 
do  not  conform  to  those  typically  expected  in  ticks.  Dr.  D.  R. 
Arthur  of  King’s  College,  University  of  London,  is  presently  vmder- 
taking  an  exhaustive  study  of  this  subject. 

Biologically,  ticks  of  this  genias  offer  a  wide  field  for  re¬ 
search;  their  habits  differ  from  all  others.  To  elvicidate  this, 
Nuttall  (I9IIA)  erected  the  following  biological  criteria  for 
Ixodes  ticks: 

I.  Species  in  which  both  male  and  female  occur  on  the  host. 

(a)  Species  in  which  the  sexes  are  found  copula 
on  the  host  (visually  on  wandering  hosts). 

(b)  Species  in  which  the  sexes  are  found  near  each 
other  on  the  host  (on  either  wandering  or  fixed 
habitat  hosts). 
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II.  Species  in  which  only  females  are  found  on  the  hosts, 
and  in  which  males  may  or  may  not  be  known. 

Although  the  males  of  species  confined  to  the  Ethiopian  Faunal 
Region  (except  Ixodes  nairobiensis  .Nutt all ,  19I6  and  I.  hoogstrani 
Arthur,  1955)  ai*©  known,  their  habits  are  still  obscure. 

The  genus  Ixodes  has  been  reviewed  by  Nuttall  and  War burton 
(1911) >  to  which  important  additions  have  been  made  by  Nuttall 
(19130,1916).  The  African  representatives  of  this  geniis  are  re¬ 
viewed  by  Arthur  (ms.),  who  also  proposes  a  niomber  of  new  species. 

Careful  examination  of  rodents  and  other  small  animals,  and 
of  dogs  and  other  domestic  animals  will  probably  reveal  other  spe¬ 
cies  in  the  Sudan,  especially  on  the  west  bank  of  Equatoria  Prov¬ 
ince.  Search  in  rodent  nests,  animal  lairs,  and  bat  caves  and 
retreats  should  prove  fruitful. 

No  African  Ixodes  has  been  reported  to  transmit  human  diseases, 
but  at  least  Ixodes  cavi palpus  and  I.  rasus  are  known  to  bite  man. 
In  southern  Africa,  J.  rubicundus  is  an  important  cause  of  tick 
paralysis  of  sheep.  *"1.  pilosus,  to  which  this  condition  is  most* 
commonly  attributed  in  literature ,  plays  no  laiown  role  in  this 
affliction;  early  misidentification  was  the  cause  of  this  fre¬ 
quently  quoted  misstatement  (Theiler,  correspondence). 


KEI  TO  SUDAN  SPECIES  OF  KODES 
MALES* 

1.  Legs  longer  than  body.  (From  bat 

habitats) . .1.  VESPERTILIONIS 

Figures  and  ^33 


Legs  not  longer  than  body.  (Not 

from  bats) . 2 


*The  males  of  I.  nairobiensis  and  of  I.  s.  simplex  are  not  known. 
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2. 


Palpal  base  forming  a  lateral  pro¬ 
jection  from  basis  capituli,  palpi 
converging  anteriorly.  Scutum 
sharply  narrowed  posteriorly. 

(Shrew  parasite,  uncommonly  on 

other  insectivores  and  rodents) . I.  ALLUAUDI 

Figures  339  and 

Palpi  normal,  arising  from  anterior 
of  basis  capituli  and  parallel. 

Scutum  gradually  or  bluntly  rounded 

posteriorly . 3 

3.  Anal  grooves  united . I.  RASUS  SUBSP. 

Figures  222  and  223 

Anal  grooves  not  united  posteriorly . 4 

4.  Scutum  with  faint,  shallow  puncta- 

tions . I.  CAVIPALPUS 

Figures  2lb  and  217 

Scutum  with  numerous  large,  tmeveh 

punctations.  (Monkey  parasite) . I.  SCHILLINGS! 

Figures  and  227 

FEMALES 

1.  Legs  longer  than  body.  (Bat 

parasite) . I.  VESPERTILIONIS 

Figures  234  and  235 

Legs  not  longer  than  body . 2 

2.  Palpi  arising  laterally  from  basis 
capituli.  Scutum  abruptly  conver¬ 
ging  posteriorly,  v/ith  few  medium 
punctations;  cervical  grooves 

lacking;  lateral  grooves  fine . I.  ALLUAUDI 

"Figure  3'4I 

Palpi  normal,  arising  from  anterior 

margin  of  basis  capituli . 3 
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3.  Anal  grooves  horseshoe  shaped  or 

elliptical,  not  vinited  posteriorly . 4 

Anal  grooves  either  tmited  poste¬ 
riorly  or  parallel  or  divergent 

posteriorly . 3 

4.  Scutum  at  least  1.5  times  as  long 
as  wide;  punctations  few  and  fine; 

lateral  ridges  distinct . I.  NAIROBIENSIS 

Figxires  2^6  and  221 

Scutum  only  slightly  longer  than 
wide;  punctations  large,  distinct, 

deep;  lateral  ridges  absent . I.  SCHILLINGSI 

Figures  '^23  and  229 

5.  Anal  groove  closed  posteriorly . I.  RASUS  SUBSP. 

Figvffes  224  and  225 

Anal  grooves  not  closed  poste¬ 
riorly  . 6 

6.  Anal  grooves  short,  divergent  pos¬ 

teriorly.  Basis  capitxfLi  without 
cornua  or  avuriciilae.  Scutal  punc¬ 
tations  fine . I.  S.  SIMPLEX 

Figures  2^0  and 

Anal  grooves  long,  parallel  poste¬ 
riorly.  Basis  capituli  with  comxia; 
auriculae  lacking.  Scutal  puncteu 

tions  large . I.  CAVIPALPUS 

Figures  2ld  and  21^ 
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213 


Ventrol  shields 
odhering  to 
integument 


Pregenitol 

shield 


Medion 

shield 

Epimerol 

shield 

Adonol 

shield 


Auricula 


Anol  groove 
anterior  of 
onus 


215 


Figures  212  and  213,  <?,  dorsal  and  ventral  views 
Figures  214  and  215,  9,  dorsal  and  ventral  views 

SPB3LAL  MORPHOLOGICAL  FEATURES,  IXODES  TICKS 

PLATE  LXI 
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Figures  216  and  217,  o’,  dorsal  and  ventral  views 
Figures  218  and  219,  9,  dorsal  and  ventral  views 

IXODES  CAVIFALPUS 
Sudan  specimens 

PLATE  LXII 
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IXCDES  CAVIFALPUS  Nuttall  and  Warburton,  1908  (not  1907). 

(Figures  216  to  219) 

THE  ANGOLAN  RUSSET  TICK 

L  N  9  c?  SlUATORIA  PROVINCE  RECORD 

1  1  Obbo  Civettictis  civetta  congica  Apr 

This  is  the  only  record  of  this  species  from  the  Sudan. 


DISTRIBUTION 

I.  cayip^pus  is  probably  more  generally  distributed  in  Africa 
than  the  I'ollowing  meagre  records  for  central,  eastern,  and  southern 
Africa  indicate.  Theiler  (correspondence)  states  that  in  her  ex¬ 
perience,  Angolan  records  are  the  most  numerous. 

CENTRAL  i^ICA:  BELGIAN  CONGO  (As  I.  rubicundus  limbatus: 
Neumann  1908B.  Schwetz  192X.  Bequaert  1^3CiA,B,193l”  Theiler 
and  Robinson  1954«  Arthur,  ms.). 

EAST  AERICA;  SUDAN  (Hoogstraal  1954B.  Arthur,  ms.). 

KENYA  (Lewis  1931B.C).  UGANDA  (Specimens  from  Ltigaga,  Ankole, 
5000  ft.  elev.,  in  BMNH). 

SOUTHERN  AFRICA;  ANGOLA  (Nuttall  and  Warburton  1908,1911. 

Sousa  Dias  1950.  Santos  Dias  1950C).  NORTHERN  RHODESIA  (Massey 
1908.  Nuttall  and  Warburton  1908,1911.  Matthysse  1954.  Theiler 
and  Robinson  1954.  Arthur,  ms.).  NYASALAJID  (Nuttall  1916). 


HOSTS 

Domestic  animals;  Cattle  (Nuttall  1916,  Schwetz  192X, 
Matthysse  1954,  Theiler  and  Robinson  1954),  goats  (Neumann  1908B, 
Lewis  1931B),  and  sheep  (Neumann  1908B).  "Various  domestic 
animals"  (Sousa  Dias  1950). 
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Man  (Nutt all  and  War hurt on  1908). 

Wild  animals;  Baboon  (Nuttall  and  Warburton  1908,  Massey  1^8). 
Hare  lE^is  Waterbuck,  steinbuck,  and  hare  (Lewis  1931B). 

Duiker  (Massey  1908^  Schwetz  1927C,  Bequaeri  1931)*  Congo  civet 
(Sudan  record  above^  Damalisxis  korrigum  ugandae  (Uganda  material 
noted  above). 


BIOLOGY 

I.  cavi palpus  belongs  to  the  group  within  the  genus  Ixodes  in 
which^maleianoTemales  are  usually  found  together,  not  necess^ily 
in  copula,  on  either  a  "wandering"  or  a  "fixed  habitat"  host  (Nuttall 
ifeburton  1911).  The  immature  stages  are  not  known.  In  Angola, 
Sousa  Dias  (1950)  collected  "several  females  but  only  a  single  male  . 
Massey’s  specimens  from  a  baboon  consisted  of  two  males  ^d  seven 
females.  In  Northern  Rhodesia,  Matthysse  (1954)  obtained  a  few 
collections  of  adtilts  from  cattle  only  in  October  and  November. 

We  obviously  know  very  little  about  the  biology  of  I.  cavipalpus . 

It  appears  likely  that  this  species  inhabits  forested  or  wooded 
savannah  areas  rather  than  open  savannah  country. 


DISEASE  RELATIONS 

Ixodes  cavipalpus  has  been  taken  feeding  on  a  human  child  but 
is  not  known  to  transmit  pathogenic  organisms. 


REmKS 

Nuttall  and  Warburton* s  (1911)  key  to  Ixodes  is  confusing  at 
couolet  10  (male)  in  that  to  reach  I.  cavipalpus  one  must  consider 
coxa  I  as  having  no  spur.  A  small  spur  is,  however,  indicated  on 
coxa  I  in  Nuttall  and  Warburton’s  descriptions  of  this  species, 
is  present  in  our  Sudan  specimens,  and,  according  to  Theiler  (cor¬ 
respondence)  and  Arthur  (ms.),  occurs  on  East  African  specimens  in 
their  collections.  It  also  occurs  in  material  from  the  Belgian 
Congo  in  our  collection. 
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A  small  external  spur  is  also  present  on  coxa  IV  of  Theiler*s 
and  some  of  the  present  material;  on  one  specimen  no  spur  or  sign 
of  a  spur  is  present.  Nuttall  and  Warburton  describe  this  as  "a 
very  slight  tubercle”  in  their  specimens.  The  presence  and  size 
of  a  spvu:  on  coxa  IV  is  quite  possibly  subject  to  some  variation. 

Previously  it  has  been  difficult  to  differentiate  between 
Ixodes  cavipalpus  and  I.  rubictindus  Neumann,  1904.  It  is  probable 
that  numerous  published  remarks  about  East  African  and  Congo  I. 
rubicundus  apply  actually  to  I.  cavipalpus,  as  is  true  for  all 
such  material  seen  by  Arthiir  *(ms.j,  who  presents  a  more  complete 
description  with  adequate  criteria  for  each  species.  I.  rubicundus 
limbatus  Nevimann,  1908,  is  considered  a  synonym  of  I.  cavipalpus 
on  the  basis  of  examination  of  type  material. 

Although  Nuttall  and  Warburton  in  subsequent  reports  stated 
the  date  of  authorship  of  I.  cavipalpus  as  1907,  the  actual  date 
of  issvie  of  number  4  of  voTume  l4  of  the  Proceedings  of  the  Cam¬ 
bridge  Philosophical  Society,  in  which  the  original  name  and  des¬ 
cription  was  published,  was  10  March  1908.  Massey  (1908)  men¬ 
tioned:  "Ixodes  cavipalpus,  Nutt.  &  Warb.  (sp.  nov.),"  without 
fvurther  reference  except  that  the  material  came  from  a  baboon. 

This  obviously  referred  to  specimens  that  he  had  sent  to  Nuttall 
and  Warbiurton  who  used  them  as  type  specimens  for  the  description 
of  this  species.  The  date  of  publication  of  number  5  of  volume 
12  of  the  Journal  of  Tropical  Medicine  and  Hygiene,  in  which 
Massey's  paper  appeared,  is  2  March  1908.  Massey's  usage  of  this 
name  therefore  comprises  a  no men  nudum. 


IDENTIFICATION 

Males  fall  in  the  group  in  which  anal  grooves  are  slightly 
divergent  posteriorly;  the  degree  of  divergence  may  be  so  slignt 
that  the  grooves  are  almost  parallel.  The  long,  ovate  scutum  is 
widest  at  midlength  and  has  only  faint,  shallow  punctations  and 
short,  divergent  cervical  grooves;  lateral  grooves  are  absent  and 
the  marginal  fold  gradually  widens  posteriorly;  the  scutal  surface 
is  glossy  and  bears  short,  fine  hairs.  Ventrally,  the  basis  capi- 
tuli  has  a  wide  V-shaped  point  medially  near  its  posterior  border. 
Coxa  I  has  a  slight  posteromedian  spur,  and  coxa  IV  has  either  a 
slight  external  tubercle,  a  small  external  spur,  or  no  tubercle 
or  spur;  the  other  coxae  are  unarmed. 
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P6ni8j.6s  h&v©  3ii£l1  groov©s  siinil8.r  "to  *Llios©  of  insj-os.  Th© 
scutuiD  is  very  slightly  longer  than  wide;  has  a  slightly  sinuous 
posterior  margin;  dark  brown  color;  long  but  shallow  cervical 
grooves;  no  lateral  grooves;  and  numerous,  fine  punctations. 

The  basis  capituli  has  distinct  cornua  dorsally  and  no  aixricxilae 
(lateral  spurs)  ventrally,  in  place  of  the  latter  is  a  rounded 
or  acutely  angled  bulge.  Coxae  I  and  IV  have  a  faint  tubercle, 
that  of  I  situated  at  the  posteromedian  point,  of  IV  externally 
near  the  posterior  margin. 

Fuller  descriptions  of  both  sexes  are  presented  by  Airthur 
(ms.).  The  immature  stages  are  imknown. 
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22! 

Figures  220  and  221,  engorged,  dorsal  and  ventral  views 

IXODES  KAIROBIENSIS 

Specimen  from  Er  Renk,  Upper  Nile  Province,  Sudan  (SGC), 

in  poor  condition. 

PLATE  LXIII 
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IXODES  NAIROBIENSIS  Nuttall,  1916 


(Figures  220  and  221) 


THE  RODENT  RUSSET  TICK 


L  N  9  d*  EQUATQRIA  PROVINCE  RBCCflDS 


7 

1 


Torit 


Torit  I'to.stonys  natalensis  ismailiae  Dec 

Lotti  Forest  t^istoiiys  natalensis  ismailiae  Mar 


The  Lotti  Forest  specimen  was  taken  at  4500  feet  elevation. 


DISTRIBUTION  IN  THE  SUDAN 

Upper  Nile;  Er  Renk,  a  single  female  from  a  dog,  H.  H.  King 
i  Jviiy  I9O9.  King  (1926)  had  referred  to  this  specimen  as 
rasus" .  See  OTHER  SUDAN  NOTES  under  Ixodes  reisus  ?sub- 


species. 


DISTRIBUTION 


Ixodes  nairobiensis  is  a  seldom  collected  tick  of  Eeist  Africa 
that  ranges  as  far  south  as  Southern  Rhodesia  and  Angola. 

EAST  AfRlCA;  SUDAN  (Hoogstraal  1954B), 

KENYA  (Nuttall  1916.  Bedford  1932B).  UGANDA  (Theiler,  un¬ 
published). 

^UTHERN  AFRICA;  ANGOM  (CNHM  collection,  from  near  Dundo, 
LundaTl  SuUThidlN  RHCDESIA  (Theiler,  unpublished). 


HOSTS 


The  strange  assortment  of  hosts  listed  below  indicates  that 
there  is  much  to  learn  about  this  tick  and  that  some  records  may 
be  due  to  misidentification. 
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Females 


Domestic  dogs  (Nuttall  1916.  Sudan  record  above).  Warthog 
and  multimammate  mouse  (Mastomys )  (Bedford  193 2B),  Shrew,  civet, 
and  the  following  rodent^l  rat  (Rattus  rattvis ) ;  creek  rat, 
Pelonys  fallax  concolor;  rock  rats,  Ae^homys  spp.j  and  groove- 
toothe<3  rat,  Otonys  tropicalis  pretoriae  ^Theiler,  unpublished), 
and  striped  grassmouse,  Lemniscomys  s.  striatus  (Angola  specimen 
mentioned  above ) .  “ 


Immature  Stages 

Nymphs  from  nniltimaramate  mice  (Equatoria  Province  records 
above),  and  Aethomys  spp.  (Theiler,  unpublished).  Larvae  from 
Otonys  tropicals  pretoriae  (Theiler,  unpublished).  Unstated 
stage  f rom  kusu  or  grass  rat,  Arvicanthis  abyssinicus  (Theiler, 
unpublished) . 


BIOLOGY 

The  male  is  unknown.  It  either  takes  no  blood  or  feeds  for 
only  short  periods,  and  should  be  searched  for  especially  in 
rodent  nests.  Immature  stages  have  been  collected  from  nest- 
inhabiting  rodents  and  probably  also  feed  on  insectivores  as 
well.  Females  parasitize  carnivores  and  the  warthog.  It  is 
noteworthy  that  Roberts  (1935)  did  not  obtain  this  tick  in  his 
s\irvey  of  rodent-nest  inhabiting  ticks  in  the  Nairobi  area. 

See  HOSTS  above. 


DISEASE  RELATIONS 


Unstudied , 


IDENTIFICATION 

The  female  is  readily  identified.  The  anal  grooves  are 
horseshoe  shaped.  The  scutvun  is  1.5  times  as  long  as  wide  or 
even  longer,  widest  just  anterior  of  the  midlength;  it  has  a 
moderate  number  of  mostly  fine  emd  a  few  moderate  size  puncta- 
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tions  many  of  which  give  rise  to  a  pale  hair,  distinct  lateral 
ridges,  and  a  depressed  cervical  area;  its  color  is  chestnut 
brown.  Coxae  are  without  internal  spurs  except  on  I,  but  each 
has  a  small  basoextemal  spur.  The  atoriculae  (i.e.  lateral 
spurs)  of  the  ventral  basis  capituli  are  long  and  retrograde. 

The  immattire  stages  have  not  yet  been  described  and  the 
male  is  unknown. 
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Figures  222  and  223,  O’,  dorsal  and  ventral  views 
Figures  224  and  225,  $,  dorsal  and  ventral  views 

IXODES  RASUS  SUBSP. 

Kenya  specimens 

For  comment  on  these  specimens,  see  REMARKS  under 

Ixodes  rasus. 

PLATE  LXTV 
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IXODES  RASUS  Neumann,  1899  (?SUBSPECIES) 


(Figures  222  to  225) 

THE  CENTRAL  AFRICAN  RUSSET  TICK 


L  N  9  o’  BCiUATORIA  PROVINCE  RECCRD 

1  Torit  Lepus  victorlae  microtis  Mar 

This  specimen,  vhich  cannot  be  assigned  to  any  described  sub¬ 
species,  is  the  only  one  of  Ixodes  rasus  actually  known  from  the 
Svidan. 

King  (1926)  believed  that  two  other  ticks  that  had  engorged 
on  him,  one  within  the  nostril  the  other  behind  the  knee,  while 
he  was  in  the  Yei  River  area  of  Equatoria  Province  might  have  been 
Ixodes  rasus. 


OTHER  SUDAN  NOTES 

King  (1926)  listed  Ixodes  rasus  from  Er  Renk  and  Kaka,  Upper 
Nile  Province.  The  Er  Renk  specimen,  now  in  Sxjdan  Government  col¬ 
lections,  is  a  female  of  Ixodes  nairobiensis.  It  was  taken  from 
a  domestic  dog  on  2  July  by  Ji.  H.  King.  Nuttall  evidently 

saw  the  specimen  some  time  before  he  described  Ixodes  nairobiensis 
(1916)  because  the  label  with  this  specimen  reads  "Jxodes  rasvts. 
Nuttall *s  note;  Agrees  with  cavi palpus ,  but  scutum  longer",  'fhe 
Keika  specimen  is  a  poorly  preserved  nymph  that  appears  to  be  I. 
rasus  but  cannot  definitely  be  assigned  to  this  species.  ” 


DISTRIBUTION 

The  actxial  range  (and  identity)  of  subspecies  of  Ixodes  rasus 
is  unknown  (see  REMARKS  below).  The  species  is  especially  numerous 
in  many  parts  of  West  and  Central  Africa  and  locally  common  in 
East  Africa.  Material  on  which  the  few  records  of  South  African 
specimens  are  based  should  be  restudied. 
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WEST  AFRlCki  NIGERIA.  (Pearse  1929).  FRENCH  WEST  AFRICA 
(Neumann  1501,1911.  Rousselot  1951,1953B.  Villiers  1955). 
GOLD  COAST  (Nutt all  and  Warburton  1911.  Nuttall  1916.  Stewart 
1936). 


CENTRAL  AFRICA;  FERNANDO  PO  (Schulze  1943A).  CAMEROONS 
(Neumann  1^9'^,  1^01, 1911.  Ziemann  1912A.  Nuttall  1916.  Jo  jot 
1921.  Rageau  1953.  Schulze  1943A.  Rageau  1951,1953.  Dezest 
1953.  See  HOSTS  below).  FRENCH  EIJUATCRIAL  AFRICA  (Bequaert  1931 
refers  the  type  locality  to  French  Equatorial  Africa,  not  to 
Belgian  Congo.  Fiasson  1943B.  Rousselot  1951,1953B).  RIO  MUNI 
(Nuttall  1916.  Schulze  1943A).  BELGIAN  CONGO  (See  French  Equa¬ 
torial  Africa  above.  Neumann  1899,1901,1911.  Nuttall  1916. 
Nuttall  and  Warburton  1916.  Schwetz  192X,1932.  Schouteden  1927. 
Bequaert  1930A,B,1931.  Schoenaers  1951A.  Rousselot  1951,1953B. 
Theiler  and  Robinson  1954). 

EAST  AFRICA;  SUDAN  (King  1926.  Hoogstraal  1954B). 

ETHIOPIA  (Nuttall  1916). 

KE2JYA  (Neave  1912.  Nuttall  1916.  Anderson  1924A.  Lewis 
1931A,B,C,1939A.  See  HOSTS  below).  UGANDA  (Nuttall  and  Warbur¬ 
ton  1911.  Mettam  1932,1933.  See  HOSTS  below).  TANGANYIKA 
(Neumann  1899,1901, 190X,1910B, 1911.  Morstatt  1913.  Bequaert 
193QA.  Reichenow  1941B.  Schulze  1943A). 

SOUTHERN  AFRICA;  SOUTHERN  RHODESIA  (Nuttall  1916).  /TUNION 
OF  SCOTH  AURKA '  (Bedford  1929A,1932B.  Cooley  1934.  Some  or  all 
of  this  material  refers  actually  to  Ixodes  pllosus;  Arthur,  cor- 


HOSTS 

The  range  of  hosts  of  adiilt  Ixodes  rasus  includes  a  large 
variety  of  animals  from  mice  and  elephant  shrews  (small  insecti- 
vores)  to  leopards,  large  antelopes,  and  domestic  dogs.  It  is 
difficult  to  determine  whether  this  tick  displays  predilection 
for  any  group  of  mammals.  The  picture  for  immature- stage  host 
preferences  is  equally  uncertain.  Whether  individual  "subspecies" 
have  characteristic  preferences  differing  from  each  other  remains 
to  be  demonstrated. 


-  551  - 


Published  reports  of  adults  and  immature  stages  found  together 
on  a  single  host  are  categorized  below  by  associated  st^e  and  sex 
for  what  they  may  be  worth  in  eventually  ^swering  questions  of 
host  preferences  and  biology  of  this  species. 


Domestic  cattle  from  Uganda, 

leopard  ana  aomesiic  uu^  xium  ^v^^-d  Coast  (Nutt^. 

1911).  Domestic  sheep  from  Kenya  (Lewis  1931B;. 


Stage  or  sex  not  specified;  __  , 

leopa?crfeld“3o‘5^txr d'Sg^S^old  Coast  (Nutt^l  and  Warburton 


Buffalo,  blue  duiker,  forest  or  red  dicker,  and  do^stic  cattle 
(Mettam  1932,  from  Uganda).  Black  duiker  (Villiers  ^955,  from 
Ivory  Coast).  Warthog  (Ziemann  1912A,  from  C^roons) . 

(ScSetz  192X,  from  Belgian  Congo).  Okapi  (Schouteden  1927,  from 
Llgian  Congo).  Impala  (Bedford  1932B  and  Cooley  ^934,  from 
South  ^rica) .  Tree  hyrax,  Dendrohyrax  (Schoenaers  1951A,  from 
Belgian  Congo). 

Larvae  alone;  Common  on  small ^and  large  birds  in  Kenya  (state¬ 
ment  sTio33  'BeTHecked  for  accuracy)  (Lewis  1939A). 


Nymphs  alone;  Bdeogale  mongoose  (Schulze  1943A, 
nyikalPfcn"Wtall  1916,  from  Ethiopia).  «Antilope  brune 
(Bequaert“T931,  from  Belgian  Congo). 


Females  with  larvae; 

CongoTi^ 


Okapi  (Schwetz  1927C ,  from  Belgian 


Females  with  larvae  and  nymphs;  Akeley’s  suni  or  dwarf 
nn+Plone — Nesotragus  moscTi^us  akeleyi ,  (from  Kenya;  this  female 

cLulatimpuSctatus  than  any  other  specimens  that  I  have  seel^ 
liole  rat .  'l‘ac'H?B?^ctes  sp.  (HH  legit  at  Njoro,  Kenya). 
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Females  with  nymphs;  Water  chevrotain,  giant  elephant  shrew, 
giant  forest  rat,  wild  pig,  mongoose,  and  domestic  dog  (Schulze 
1943A,  from  Tanganyika  and  CameroonsK  Hyrax  (Procavia  sp.) 
(Bedford  1929A,1932B,  from  South  Africa).  "White  nongoose" 
(specimens  seen  by  HH,  from  Cameroons). 

Femmes  alone;  Domestic  dog  (Schulze  1943A,  from  Tanganyika; 
Rageau  1951,  from  Cameroons;  Nuttall  1916,  from  Gold  Coast).  Do¬ 
mestic  cattle  (Nutteill  and  Warburton  1911,  from  Uganda*’).  Domestic 
goat  (Nuttall  1916,  from  Belgian  Congo). 

Tree  hyrax,  Dendrohyrax  arboreus  (Bequaert  1931,  from  Belgian 
Congo).  Hyrax  (?Procavia)  (Schwetz  192X,  from  Belgian  Congo). 
Giant  forest  rat  (Cricetoinys)  (Schulze  1943A,  from  Rio  Mxmi;  others 
seen  by  ffl,  from  Uganda).  Grass  rat  (Arvicanthis  abyssinicus 
nubilans)  and  groove- toothed  rat  (Otomys  tropicalis  eigonls)  (spec¬ 
imens  from  the  latter  host  closely  correspond  to  description  of 
Ixodes  ras)^  cumulatimpunctatus  (HH  legit  at  Njoro,  Kenya).  Diiiker 
(Bequaert  1^3 Qa,  from  Tanganyika).  Nerval  from  Kenya,  pangolin  and 
bush  pigs  from  Cameroons  (Nuttall  1916).  Leopard  (Nuttall  et  al 
1911,  from  Cameroons*).  Large  gray  mongoose  (Herpestes  c^TerT~ 
and  slender  mongoose  Q^yonax  cauui)  (Bedford  1^3 2B,  from  South 
Africa) . 

Females  and  males;  "Man  and  domestic  dog"  (Nuttall  jt  al, 
from  (lold  boast*),  Hyrax  (Neumann  1899,  from  French  Equatorial 
Africa  -  not  Belgian  Congo  according  to  Bequaert  1931);  bush  pig 
(Schiilze  1943A,  from  Tanganyika);  leopard  (Nuttall  1916,  from 
Southern  Rhodesia;  others  seen  by  HH,  from  Kenya).  Pangolin 
(Specimens  seen  by  HH,  from  Uganda), 

Males  alone;  Hare  (Sudan  record  above).  Caged  chimpanzee 
(Specimens  seen  by  HH,  from  Cameroons), 


*Stages  or  sex  not  reported  in  literature  cited,  but  determined 
from  Nuttall  collection  in  British  Museiim  (Natural  History). 
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BIOLOGY 


After  having  collected  numerous  specimens  of  Ixodes  rasus 
from  many  small  mammals  in  Kenya,  from  sea  level  to  S00(!)  feet 
elevation,  it  was  surprising  to  find  this  species  so  rare  in 
the  Sudan.  From  Pearse*s  (1929)  report  on  Nigerian  ectoparasites, 
I.  rasus  appears  to  be  common  on  small  mammals  there.  The  reasons 
Tor  these  considerable  differences  in  local  populations  remain  to 
be  explained. 

Nutt all  (1911)  categorized  I.  rasus  in  the  biological  group 
within  the  genus  Ixodes  in  whichTmales  and  females  are  usually 
found  together  on  a  host  that  either  wanders  or  does  not  travel 
far  and  in  the  subgroup  in  which  the  sexes  are  often  fovind  in 
copula  on  the  host.  Present  evidence  partially  supports  the 
inclusion  of  Ixodes  rasus  in  the  last  subgroup  and  careful  col¬ 
lecting  may  subsequently  prove  that  this  species  should  be  so 
considered. 

Systematic  search  probably  will  show  Ixodes  rasus  to  be  a 
common  tick  in  many  parts  of  tropical  Africa.  Examination  of 
rodents  in  certain  areas  shotild  prove  fruitful.  Seeking  for 
every  tick  on  a  variety  of  animals  will  undoubtedly  reveal  a 
few,  small  inconspicvious,  welL-hldden  Ixodes  ticks  along  with 
more  apparent,  more  numerous,  larger,  and  more  colorful  ticks 
of  other  genera. 

(Questions  concerning  the  biology  of  Ixodes  rasus  in  its 
varioxxs  forms  (i.e.  subspecies)  offer  a  challenge  in  one  of  the 
most  fascinating  zoological  areas  of  the  world. 


DISEASE  RELATIONS 


Unstudied. 


RIMARKS 

Schulze  (1941)  noted  certain  features  of  the  halier's  organ 
of  I.  rasus  (cf.  also  K.  W.  Neumann  1943).  A  comparison  of  this 
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organ  with  that  of  other  Ixodes  species  is  presented  in  table  form 
ty  Arthur  (1956b). 

Remarks  on  morphology  of  this  species  are  contained  in  papers 
by  K.  W.  Neximann.  These  have  not  yet  been  seen  and  complete  ref¬ 
erences  are  not  available  except  for:  (1942)  Z.  Morph.  ?)kol.  Tiere, 
2^(2) :358,  362.  (Morphology  of  subcoxa  of  subspecies  cumulatim- 
punctatus);  and  (1945)  Zool.  Jb.  (Anat.),  ^(2); 286,  fig.  8.  Jakob 
\i^^B)  included  this  species  in  Ms  review  of  the  relationship  of 
tick  genera  from  the  standpoint  of  comparative  morphology. 

Both  sexes  are  readily  distinguished  by  their  completely  closed, 
usually  circular  anal  grooves,  an  easily  observed  character  in  all 
specimens  except  some  greatly  engorged  females  in  which  the  anal 
area  is  depressed  and  the  associated  grooves  are  difficult  to  dis¬ 
cern.  Only  one  other  African  species,  Ixodes  xigandanus  Neumann, 

1906  (with  which  Ixodes  ampullaceus  Warbvu*ton,  l9!^3>  from  Uganda 
is  quite  possibly  synonymous),  is  known  to  have  closed  anal  grooves; 
these  are  not  circ^alar  but  characteristically  oval  and  unite  in  a 
slight  posterior  elongation.  I.  ugandanus  has  not  yet  been  found 
in  the  Sudan.  “ 

Schulze  (I943A)  indicated  that  circixlar  anal  grooves  are  char¬ 
acteristic  of  this  species  but  that  some  specimens  in  which  these 
grooves  are  expanded  to  a  broad  oval  outline  are  merely  atypical 
individuals  of  the  same  species.  According  to  Schulze,  the  anal 
grooves  of  I.  rasus  may  even  be  narrowed  posteriorly. 

Schtalze  (1943A)  differentiated  three  subspecies  of  I.  rasus 
and  one  "related  species"  as  follows:  ” 

I.  rasus  rasus;  Short,  broad  palpi  and  hypostome;  retro- 
grade” auriculae  (lateral  spurs  of  ventral  basis  capituli);  pro¬ 
nounced  single  punctations  on  scutvun.  (From  Cameroons). 

I.  rasus  cumulatimpunc tatus ;  Long,  narrow  palpi  and  hypo¬ 
stome”  perpendicvilar  auriculae;  and  small  scutal  punctations, 
some  of  which  appear  to  be  formed  of  a  small  group  of  smaller, 
contiguous  punctations.  (Tanganyika  to  Fernando  Po). 

I.  rasus  eidmanni;  The  same  characters  as  given  above  for 
I,  ra'sus  rasus,  but  "more  strongly  chitinized  and  darker",  and 
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denticles  of  hypostome  with  a  small  apical  "hook",  proximity  of 
sensory  organs  in  the  integtiment,  and  absence  of  a  definite 
"peripheral  zone"  of  the  integument.  (Rio  Muni,  or  Spanish 
Guinea) . 


I.  vanidicus;  Similar  to  I.  rasus  but  with  anal  grooves 
horseshoe  shaped  or  circular  but  not  closed  posteriorly.  (Tanga¬ 
nyika  to  Cameroons). 


IDENTIFICATION 

Males  are  characterized  by  circular  anal  grooves  (see  REMARKS 
above),  narrow  marginal  fold  beside  the  scutum,  fairly  many  to 
numerous  fine  scutal  punctations,  and  short  palpi  with  segments 
2  and  3  of  about  eqxial  length.  This  reddish  brown  species  is 
about  2.8  mm.  long  and  1.8  mm.  wide  and  has  a  broadly  rounded 
posterior  margin.  The  tarsi  are  usually  humped  but  in  some 
specimens  which  otherwise  conform  to  this  description  they  are 
tapering . 

Females  also  have  closed  anal  grooves.  Their  scutal  puncta- 
tions  are  similar  to  those  of  males.  The  hypostome  and  palpi  are 
long  and  narrow  and  the  basis  capituli  ventrally  has  a  large  spur 
(axiricula)  arising  from  each  lateral  margin.  The  tarsi  are  either 
tapering  or  somewhat  humped. 

Note;  As  presently  considered,  any  African  Ixodes  male  or 
female  with  circular,  closed  anal  grooves  is  I.  rasus .  Within 
the  large  amount  of  material  seen  in  various  collections  there  is 
considerable  variation  in  most  other  characters,  the  significance 
of  which  await  to  be  determined  by  Dr.  Arthm:. 
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Figtires  226  and  227,  cf,  dorsal  and  ventral  views 
Figtires  228  and  229,  9,  dorsal  and  ventral  views 

IXODES  SCHILLINGSI 
9  8udan  specimen 
d"  Kenya  specimen 

PLATE  LXV 
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1X03 ES  SCHILLINGSI  Nevunann,  1901, 


(Figures  226  to  229) 
THE  COLOBUS  RUSSET  TICK 


L  N  2  cT  EQUATGRIA  PROVINCE  RBCCRD 

1  Lotti  Forest  Colobus  polykomos  dodingae  Apr 

Lotti  Forest  is  at  4500  feet  elevation.  This  is  the  only 
record  of  this  species  from  the  Siidan.  About  a  dozen  monkeys  of 
the  same  species  examined  in  Lotti  Forest  and  at  other  places  at 
different  altitudes  in  the  same  forest  were  free  of  ticks.  An 
equal  number  of  monkeys,  Cercopithecus  mitis  stuhlmanni,  from 
Lotti  Forest  were  tickless,  as  were  numerous  specimens  of  other 
monkeys  (Setzer  1956)  examined  elsewhere  in  the  Sudan. 


DISTRIBUTION 

I.  schillingsi,  a  parasite  of  East  African  Colobus  monkeys, 
does  not  appear  to  range  outside  of  wooded  savannah  and  forested 
areas.  It  is  the  sole  described  African  representative  of  a 
complex  of  species  occurring  in  Asia,  Madagascar,  Australia, 
and  Europe. 

EAST  AFRICA;  SUDAN  (Hoogstraal  1953E,1954B.  Arthur,  ms.). 

KENYA  (Nuttall  1916.  Lumsden  1955*  Arthur,  ms.  See  HOSTS 
below).  TANGANYIKA  (Neumann  1901, 1907C,1910B, 1911.  Nuttall  and 
Warburton  1911.  Morstatt  1913.  Arthvu:,  ms.).  ZANZIBAR  (Arth\ir, 
ms.). 

SOUTHERN  AFRICA;  MOZAMBIQUE  (Neumann  1919A,1911.  Nuttall 
and  Warbvurton  1^11.  Santos  Dias  1953B) . 


HOSTS 


Man  is  parasitized  by  I,  s.  schillingsi  according  to  a  single 
record  for  a  female  tick  of^this  species  from  Njoro,  Kenya  (Lumsden 
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1955).  Aside  from  this,  Colobus  monkeys,  also  knovm  as  guereza 
or  leaf-eating  monkeys,  are  the  only  knovm  hosts.  As  stated 
below,  all  other  records  from  different  mammals,  including  man 
and  monkeys  other  than  Colobus  refer  to  undescribed  Ixodes  spe¬ 
cies  or  subspecies. 

Colobus  polykomos  cavidatus  (Neiimann  1901,1907C,1910B.  Nuttall 
and  Warburton  1911)”  ^C.  record  above). 


Colobus  sp.  (Nuttall  l9l67^ 

Anderson  (1924B)  recorded  Rattus  rattus  kijabius  as  a  host 
in  Kenya.  Specimens  of  this  tick  species  co]J.ected  by  Anderson 
in  Kenya,  now  in  British  Museum  (Natural  History)  collections,  are 
labelled  as  from  Colobus  monkeys  and  others  bear  no  host  data 
(Arthur,  ms.).  Tbe  rodent  host  is  believed  to  be  an  error. 

Lewis  (1931c)  listed  this  tick  fi*om  a  duiker,  bushbiack,  and 
domestic  cattle  in  Kenya.  These  four  collections,  two  from  tuslu 
bucks  and  one  each  from  the  other  hosts  have  been  examined  at 
British  Mxiseum  (Natural  History)  and  found  to  refer  to  an  entirely 
different  species.  They  were  then  referred  to  Dr.  Arthur,  who 
considers  them  to  be  an  tindescribed  subspecies  of  Ixodes  pilosvis 
(Arthur,  ms.). 

Rageau  (1953B)  reported  specimens  from  man  and  from  another 
kind  of  monkey,  Cercopithecus  (s  Lasiopyga)  cephus  cephus.  These 
represent  an  xiMe scribed  species  related  to  Ixodes  scnillingsi 
(Arthur,  ms.). 


BIOLOGY 


This  species  is  a  parasite  of  Colobus  monkeys  and  uncommonly 
of  man.  It  is  said  to  prefer  yoving  hosts  and  attaches  excltisively 
to  the  eye  according  to  collecting  notes  furnished  Neumann  (1901). 
Females  have  been  taken  from  aromd  the  eyes  and  ears  and  in  the 
axillae  of  advilt  Colobus  monkeys  in  Kenya  and  on  the  eyelid  of  a 
Colobus  monkey  in  the  ^udan. 

The  male  has  been  st  (and  once 


alone  on  a  tree  trunk) 


known.  Lar¬ 


vae,  nymphs  and  both  sexes  of  adults  may  occur  on  the  same  host 
(Arthur,  ms.). 
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Extremely  few  ticks  of  anv  genias  attack  primates  as  hosts  of 
predilection  (Hoogstraal  1953E).  Ixodes  schillingsi  appears  to  be 
one  of  these  few. 

Monkeys,  lemurs,  and  other  primates  usually  groom  themselves 
and  each  other  so  meticulously  that  external  parasites  have  little 
chance  of  surviving  on  them.  Certain  exceptions  should,  however, 
be  noted.  When  wishing  to  examine  baboons  for  ectoparasites,  one 
should  choose  large,  lone  males  who  wander  separate  from  the  group. 
Individ\ial  baboon  hobos  have  yielded  as  many  as  350  ticks  (Rhipice-. 
phalus  siraus  simus)  while  others  living  in  groups  in  the  same  areas 
Wr'Eeen  "fre'e'oFticks  or  have  been  infested  by  only  one  or  two 
specimens.  The  striking  rarity  with  which  one  observes  easily- 
visible  groups  of  Colobus  monkeys  grooming  each  other  i^diately 
siiggests  that  because  tiiis  practice  is  so  infrequently  indulged, 

I,  schillingsi  has  managed  to  s\irvive  on  this  genvis  of  monkeys 
"But  not  among  others. 


RE24ARKS 

The  close  relation  of  Ixodes  schi^ingsi  to  Ix^es  lunatiis 
Neumann,  1907,  a  Madagascan  parasite  of  rodents  that  also  infests 
insectivores  (Hoogstraal  1953E),  has  been  described  by  Colas-  ^ 
Belcour  and  Grenier  (1942)  who  consider  that  these  two  ticks  might 
be  regarded  as  related  subspecies.  The  features  of  the  halier  s 
organ  of  I.  schillingsi  are  listed  in  a  table  by  Arthur  (195oBj. 


IDENTIFICATia} 

Males  are  easily  recognized  among  the  African  Ixodes  fama 
by  the  following  characters:  Anal  grooves  racket- shaped  (ante- 
riorly  slightly  wider  than  “horseshoe  shaped”),  not  closed. 

Legs  normal  length,  but  fourth  pair  comparatively  long,  cox^ 
with  first  three  pairs  bearing  a  small  internal  spiir  posterior¬ 
ly,  coxa  IV  with  a  small  external  spur.  Scutum  with  one  lateral 
fold,  convex,  with  many  large,  subequal  punctations.  Basis 
capituli  with  a  sharp,  fainted  posteromedian  spur  ventrally. 
Measures  about  2,3  mm.  long  and  1.4  mm.  wide. 
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Females  have  elliptical,  open  anal  grooves.  Coxa  I  has  a 
concave  posterior  border  prolonged  internally  to  a  long  spine 
and  externally  to  a  shorter  spine.  The  scutim  is  longer  than 
broad,  broadest  at  anterior  third;  it  lacks  lateral  grooves, 
has  niunerous  deep,  'uniform  puncta-tions ,  and  its  cervical  grooves 
diverge  from  the  anterior  third  and  are  deeper  posteriorly  than 
they  are  anteriorly.  The  basis  capituli  ventrally  has  pointed, 
retrograde  spurs  (auriculae).  Total  length  of  gorged  specimens 
may  reach  7.0  mm. 

The  nymph  has  been  described  and  figured  by  Nuttall  and 
War bur ton  (1911).  The  larva  is  described  by  Arthur  (ms.),  who 
also  redescribes  the  nymph  and  both  sexes  of  adi0.ts. 
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Figures  230  and  231,  dorsal  and  ventral  views 
IXODES  SIMFLEK  SIMPLEX 
Kenya  specimen 
PLATE  LXVI 
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IXODES  SIMPLEX  SIMPLEX  Neumann,  19O6. 


(Figures  230  and  231 ) 

THE  SHCET-LEGGED  BAT_RUSSET_TICK 


L  N  9  cf  EStUATORIA  PROVINCE  RECORD 

1  Katire  Rhinolophus  clivosus  zambesiensis  May  (CNHM) 

Katire  is  at  3500  feet  elevation  in  the  Inatong  Mountains,  The 
tick  noted  above  was  sent  for  identification  after  having  been  re¬ 
moved  at  Chicago  Natural  History  Muse\im  from  a  host  collected  by 
Mr.  John  Owen.  This  is  the  only  record  of  this  species  from  the 
Sudan. 


DISTRIBUTION 

The  subspecies  simplex  has  a  wide  distribution  throughout 
the  warmer  parts  of  the  Old  World.  In  Africa,  it  is  thus  feir 
known  only  from  the  Sudan,  Kenya  ^^where  the  only  other  subspecies, 
africanus  Arthur,  1956(A),  also  occurs  and  the  Union  of  South 
Africa .  Elsewhere ,  it  is  found  in  the“Near  East,  southern  Europe, 
and  Asia  from  Shanghai  to  Japan.  A  larger,  closely  related  South 
African  form  has  been  noted  by  Arthiir  (1956A)  as  Ixodes  sp.  incer- 
tae. 


Africa 

/"CENTRAL  AFRICA:  BELGIAN  CCEGO.  The  subspecies  mentioned 
by  Bequaert  (1^306,1^31)  is  not  now  certain.  Records  from  French 
Eqmtorial  Africa  (Neumann  1906,1911,  and  Nuttall  and  Warburton 
1911),  refer  actually  to  naterial  from  Kashmir  or  a  neighboring 
country  in  southern  Asia;  cf .  Arthur  (1956a)_j7 

EAST  AFRICA;  SUDAN  (As  I.  sinqjlex;  Hoogstraal  1954B,  As 
1.  simplex  simplex;  Arthur  1'956A). 

KENYA  /Srthvir  1956A.  Note:  I.  simplex  was  listed  by  Love- 
ridge  (I936A)  from  Kenya;  his  specimens,  from  Mt.  Elgon,  are  not 
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available  for  subspecies  determination.  Material  from  the  crater 
of  Mt.  Menengai  (HH  legit)  recently  has  been  described  by  Arthur 
(1956a)  as  simplex  africanus  ~J . 

SOUTHERN  AFRICA;  UNION  OF  SOUTH  AFRICA /"Arthur  (1956A). 
Note;  According  to  Bedford  (193 2B),  the  record  of  I.  pilosus 
howardi  from  a  bat,  reported  by  Howard  (1908),  may  Xe  1.  simplex, 
but  the  material  is  not  now  available  and  the  subspecies  or  spe^ 
cies  cannot  be  determined.  The  specimens  referred  to  as  I. 
simplex  by  Zumpt  (1950B)  have  not  been  reexamined.  A  closely 
related  species  or  subspecies,  of  uncertain  taxonomic  status, 
is  noted  by  Arthur  (1956A)  from  the  Irene  caves  near  Pretoria  "7. 

r ?NQRTH  AFRICA;  Specimen  with  this  designation  noted  by 
Arthur  (1'556A)\/ 


Near  East 

PALESTINE  (Arthur  1956A). 


Europe 

GREECE  (Schxilze  1937B.  Pandazis  1947.  Arthur  1956A). 
FRANCE  (Arthur  1956A). 


Asia 

"KASHMIR  OR  A  NEIGHBORING  COUNTRY"  /"Type  locality  according 
to  Arthur  (1956A)  7*  CHINA  (Neiomann  19C5o,1911.  Arthur  1956A). 
JAPAN  (Kishida  1970.  Arthur  1956A). 


HOSTS 

Bats  known  to  be  hosts  of  I.  simplex  simplex  or  of  "I. 
simplex"  are  those  of  the  genus^RMnolophus,  family  RhinoTophidae , 
the  horseshoe  bats:  Miniopterus ,  long-fingered  bats  (all  pre¬ 
viously  vmreported);  and  I^otis,  mouse-eared  bats.  Both  latter 
genera  are  in  the  family  Vespertilionidae  and  both  families  are 
in  the  suborder  Microchiroptera  (insectivorous  bats). 
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Rhinolophus  ferrum-eqtdnum  (Neumann  1906) .  Rhinolophus  eloquens 
(Loveridge  19;^bA.) .  Rliinolophus  clivosus  auger  (=  geoffroyi  auger*  ^ 
(Zumpt  195OB).  R.  sp.  of  Howard  tl90a;  equals  R.  clivosus" anger 
(=  geoffroyi  auger*)  according  to  Bedford  (193^).  iRhinoIopib^ 
clivosus  zambesiensis  (Sudan  record  above) . 

Myotis  (=  Vespertilio)  sp.  (Neumann  1906).  Myotis  tricolor 
(Bedford  1^3^),  and  Irene  caves  material  mentioned  under  iWUiH 
AFRICA  above .  Myotis  macrodactylus  (Arthur  1956A) . 

Miniopteins  natalensis  arenarius  and  Miniopterus  scbreibersi 
(subsp,  probably  japoniae^)  from  J^apan,  M.  scbreibersi  and  M»  s. 
scbreibersi  (Arthur  1^6A,) . 


BIQLOGI 

Aside  from  the  fact  that  larvae,  nyii^jhs,  and  females  are  taken 
on  bats,  nothing  is  known  concerning  the  biology  of  I.  simplex. 
Males  either  do  not  take  blood  or  feed  very  rapidly  and  quickly 
secrete  themselves  thereafter;  they  shovild  be  searched  for  in  re¬ 
treats  freqtiented  by  bats.  Ixodes  simplex  is  widely  spread  through 
the  tropics  and  temperate  climates  of  the  world  and  must  be  an  un¬ 
commonly  adaptable  tick.  Its  hosts*  ability  to  fly  tmdoubtedly 
accounts  in  part  for  the  great  range  of  this  species. 


DISEASE  RELATIONS 


Unknown. 


REMARKS 

The  halier *s  organ  of  both  subspecies  of  I.  simplex  is  like 
that  of  I.  vespertilionis  (Arthur  1956b ). 


*I  am  indebted  to  C.  C.  Sanborn,  C\n’ator  of  Mammals  at  Chicago 
Natural  History  Museum,  and  an  outstanding  authority  on  bats, 
for  checking  the  bat  host  names  in  this  section. 
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IDENTIFICATION 


Females  are  readily  separated  from  those  of  the  only  other 
known  bat- infesting  species  of  this  genus,  I.  vespertilionis  by 
the  fact  that  I.  simplex  has  normal-length  Tegs,  although TEe  last 
pair  is  longer” than  usual  (all  pairs  of  legs  of  I.  vespertilionis 
are  exceedingly  long).  Anal  grooves  are  short  and  divergent.  The 
scutum  is  slightly  longer  than  broad,  has  gently  curved  postero¬ 
lateral  margins,  and  converging  anterolateral  margins;  widely 
scattered,  subequal  punctations,  shallow  cervical  grooves,  no 
lateral  grooves;  its  color  is  brownish,  reddish,  or  yellowish. 

The  basis  capituli  is  triangular,  without  cornua  or  auriculae. 
Coxae  are  flat  and  without  spxirs.  For  a  fuller  description,  see 
Arthur  (1956a). 

Males  are  \mknown.  Immature  stages  are  described  by  Arthur 

(195^77” 
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Figrores  232  and  233  >  d",  dorsal  and  ventral  views 
Figures  234  and  235 >  dorsal  and  ventral  views 


HOPES  VESPHITILIONIS 

English  specimens,  d*  loaned  by  British  Museum 
(Natural  History).  9  loaned  by  Dr.  D.R.  Arthur 


PLATE  LXVII 
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IXCDES  VESPERTILIC^IS  Koch,  1844. 


(Figvires  232  to  235) 

THE  LONG-LEGGED  BAT-RUSSET  TICK 

L  N  $ 

1 

This 
Sudan. 


O'  EQUATORIA  PROVINCE  RECORD 

Torit  Bat,  unidentified  Feb 

is  the  only  specimen  of  1,  vespertilionis  knovm  from  the 


DISTRIBUTION 

I.  vespertilionis  is  widely  distributed  in  the  Old  World  and 
is  known  ^rom  scattered  areas  in  Africa  where  search  will  probably 
reveal  numerous  new  locality  records. 

The  distribution  of  I.  vespertilionis  was  first  summarized  by 
Nuttall  and  Warburton  (l^Il)  and  later,  more  extensively, 

Neunann  (1916).  The  present  distributional  summary  is  based  on 
the  latter  paper,  with  only  subsequent  reports  added.  More  recent¬ 
ly,  Arthur  (1956A)  has  brovjght  these  records  up  to  date. 

Africa 

NORTH  AFRICA;  ALGERIA  (Neumann  1916.  Hirst  1916.  Nuttall 
1916.  Sene vet  1937).  MOROCCO  (Arthur  195 6a). 

EAST  AIRICA;  SUDAN  (Hoogstraal  1954B.  Arthur  1956A). 

UGANDA  (Arthur  1956A).  KENYA  (HH  collecting  in  crater  of 
Mt.  Menengai). 

^UTHEIN  AFRICA;  UNION  OF  SOUTH  AFRICA  (Arthur  1956A.  See 
NOTE  five  paragraphs  below. 
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GIBRALTAR  (Neumann  1916).  PORTUGAL  (Hirst  1916).  SPAIN 
fNeumann  1916.  Schulze  1927.  Gil  Collado  1936,1938,1948).  FRANCE 
(Neumann  1916.  Hirst  1916.  Jeannel  1926.  Schulze  1927.  Senevet" 
1937.  Cooreman  1954A,B.  Lament  ellerie  1954.  Arthur  1956A).  GHL. 
MANY  (Neumann  1916.  Schulze  1923B,1944B.  Schulze  and  Schlottke  ^ 
1929).  SWITZERLAND  (Arthur  1956A).  AUSTRIA  (Neumann  1916.  Nuttall , 
1916).  BRITISH  ISLES  (Neumann  1916.  Nuttall  1916.  Hirst  1916. 
MacLeod  1939.  Arthur  1948,1953A,1956A).  BELGIUM  (Bequaert  1913. 
Schmitz  and  Beqtiaert  1914.  Leruth  193 9B.  Cooreman  1951).  LUX^t- 
BDRG  (Leruth  1939B).  NETHERLANDS  (van  Eindhoven  1939,1953). 

ITALY  (Neumann  1916.  Tonelli-Rondelli  1930A).  SARDINIA  (Kohls, 
correspondence).  GREECE  (Schulze  1936.  Pandazis  1947.  Arthvir 
1956a).  HUNGARY  (Neumann  1916.  Hirst  1916.  Kotlan  1921A,B). 
CZECHOSLOVAKIA  (Neumann  1910C.  Rosicky  1953).  BULGARIA  (Schulze 
1927).  YUGOSLAVIA  (Neumann  1916.  Oswald  1939).  R(»IANIA  (Leruth 
1939A.  Cooreman  1951).  CRETE  (Hirst  1916). 

^NOTE;  Schulze  (1927)  listed  a  nymph  from  Rhiylophus 
hipposiderus  (sic)  (?ferruitueqtd.num)  at  "Zelebor"  (?Burope;. 

Near  East 

TURKEY  (Arthur  1956A).  PALESTINE  (Arthur  1956a).  IRAN 
(Olenev  1927,1931.  Pomerantzev  1937,1950).  RUSSIA  (Olenev  1927, 
1929,1931.  Pomerantzev  1937,1950.  Karpov  and  Popov  1944). 

Far  East 

JAPAN  (From  Sawada,  l^agi,  Honshu,  A.  J.  Nicholson  legit; 

Kohls,  correspondence). 

NOTE:  I.  vespertilionis  has  been  reported  from  Australia 
by  Nuttall  and  Warourton  (19il)  and  qiioted  by  Neumann  (1916), 
Ferguson  (1925),  and  Leruth  (1939B),  but  not  subsequently  veri¬ 
fied,  The  host  was  listed  as  Vesperugo  tricolor.  The  only  ves- 
pertilionid  bat  known  to  have  the  specific  name  tricolor  is  Efyotis 
tricolor*  of  East  and  South  Africa.  The  collecting  Inofllity  ror 


*I  am  indebted  to  C.  C.  Sanborn,  Curator  of  Mammals  at  Chicago 
Natural  History  Museum,  and  an  outstanding  authority  on  bats,  for 
checking  the  bat  host  names  in  this  section. 
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the  tick  is  Kingwilliamstown,  There  is  a  city  of  this  name  in 
Cape  Province,  South  Africa  but,  so  far  as  known,  none  in  Aus¬ 
tralia.  The  specimen  came  from  the  Rothschild  collection,  a 
frequent  source  of  So\rth  African  material  for  Nuttall  in  the 
early  1900s,  With  little  hesitation,  therefore,  this  may  be 
considered  to  be  a  South  African  record.  Fielding  (1926)  re¬ 
corded  I.  vespertilionis  from  North  (Queensland  bats,  but  this 
appears” to  te  merely  a  repetition  of  the  earlier  literature 
statement,  Taylor  and  Murray  (1946,  p,  41)  state  that  this  spe¬ 
cies  is  "doubtfully  Axistralian"  and  the  "original  specimen  is 
unfortunately  lost". 


HOSTS 

All  authors  list  bats  except  for  the  probably  adventitious 
Hungarian  record  from  a  domestic  dog  (Kotlan  1921A,B).  Immature 
stages  and  females  are  \isually  foxmd  on  batsj  males  only  in  caves 
inhabited  by  bats. 

The  host  of  only  one  of  the  few  specimens  originating  in 
Africa  has  been  reported.  Nuttall *s  (1916)  Algerian  specimen 
came  from  PipistreU.us  (a  Vespertilio)  kuhlii.  The  host  number 
of  the  specimen  collected  in  Torit  was  inadvertently  not  included 
in  the  vial.  The  nymphs  taken  in  Kenya  (HH)  were  found,  together 
with  the  holotype  female  of  Ixodes  simplex  af ricanvis ,  on  MiniopL. 
terus  natalensis  arenarius ,  So  far  as  known,  there  are  no  other 
records  of  both  I.  vesperiilionis  and  I.  simplex  subspp.  from  a 
single  collection,  Myotis  tricolor  of” South  Africa  has  been  dis¬ 
cussed  in  the  NOTE  above.  Hipposideros  caffer  is  also  a  host  in 
South  Africa  (Arthur  1956A). 

Genera  of  European  bats  reported  by  Nevtmann  (1916)  are  RMno- 
lophus ,  Plecotus,  Pipistrellus,  and  Myotis.  The  most  commonly 
listed  hosts  are  R.  lerrum-eqviinum  and  R.  hipposideros;  the  former 
species  is  also  tlie  host  of  the  Japanese  specimen  reported  by 
Kohls  (correspondence).  A  few  other  Rhlnolophus  species  are  eLLso 
mentioned  by  various  authors. 
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BIOLOGY 


Jvidging  from  its  considerable  geographical  range,  this  spe¬ 
cies  is  able  to  adjust  to  marked  climatic  variations  only  par¬ 
tially  modified  by  protected  cave  environment. 

I.  vespertilionis  is  rare  on  bats  in  B^uatoria  Province  east 
of  the  Nile.  Over  a  thovisand  bats,  representing  almost  every  spe¬ 
cies  in  Eastern  Equatoria,  have  been  carefully  searched  without 
finding  more  than  the  single  specimen  listed  above.  There  has 
been  little  opportunity  to  exa^ne  carefully  many  caves. 

Males  have  been  collected  only  from  caves  and  other  retreats 
in  which  bats  assemble.  No  males  have  been  found  on  bats.  Nuttall 
euid  Warburton  (1911)  postulated  that  males  may  either  feed  very 
rapidly  and  then  leave  the  host  or  that  they  may  not  feed  at  all 
Neiamann  (1916)  believed  that  the  various  degrees  of  engorgement 
in  which  male  specimens  are  found  might  not  necessarily  prove 
that  males  do  feed  but  rather  may  be  an  indication  of  degree  of 
nynqjhal  feeding.  This  conclusion  is  based  on  the  atrophy  of  the 
male  hypostome  in  comparison  with  its  robust  development  in  fe¬ 
males  and  in  immature  stages. 

Neumann  (loc.  cit. )  mentioned  the  preponderance  of  numbers  of 
males  in  relation  to  females  and  immatvire  stages  in  collections 
and  surmised  that  this  may  be  due  to  the  conspicuoiisness  of  the 
male  *  s  vagabond  search  for  females.  Females  secrete  themselves 
between  stones  of  the  caves  to  digest  their  blood  meals.  They 
probably  oviposit  in  these  niches,  though  this  is  not  certain. 
Engorged  nymphs  are  sometimes  found  in  similar  situations. 

When  females  are  found  on  the  host,  immature  stages  are 
frequently  found  with  them.  Feeding  is  probably  comparatively 
rapid,  otheivise  it  is  logical  to  assume  that  females  and  nymphs 
would  have  been  more  frequently  reported  from  bats. 

Arthur *s  (1956A)  comparison  of  data  from  Switzerland  and 
from  Macedonia  leads  him  to  believe  that,  because  there  is  a 
reasonably  high  catch  of  partially  and  fully  engorged  ticks  be¬ 
tween  October  and  Jan\aaiy  and  a  number  of  vinfed  nymphs  and  fa- 
males  during  the  summer,  feeding  is  accomplished  mainly  d^Jring 
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the  winter  months.  This  picture,  possibly  modified  the  host *3 
seasonal  breeding  cycle  and  activity,  requires  further  observation 


RIM&RKS 

The  exceptionally  long  legs  of  this  species  is  a  character 
shared  by  many  chiropteran  parasites,  notably  the  Streblidae  and 
Nycteribidae  (Diptera)  and  Argas  boueti  (cf.  Figures  33  and  34). 
This  feature  is,  however,  not  shared  by  all  bat  parasites,  es¬ 
pecially  those  which  are  strongly  appressed  laterally,  as  fleas, 
or  appressed  dor soventr ally  as  bugs  of  the  families  Cimicidae  and 
Polyctenidae .  Except  for  Argas  boueti ,  all  the  known  chiropteran- 
infesting  Argas  species  have  normadength  legs,  and  indeed  some, 
as  for  instance  Argas  transgar ie pinus  White,  1846  (cf .  Hoogstraal 
195 2A),  have  comparatively  short  legs. 

Certain  morphological  pectiliarities  of  adults  and  Immature 
stages  have  been  briefly  mentioned  by  Arthtar  (1953A).  The  halier  *s 
organ  is  described  by  Arthur  (1956B)j  it  is  like  that  of  I.  simplex 
subspp,  ” 

Schvilze  (I938A,  figure  28)  has  utilized  this  species  to  il¬ 
lustrate  the  thesis  of  morphological  indicators  due  to  pressvire 
within  the  developing  nymph. 

The  subgeneric  position  of  this  species  has  been  discussed 
by  Nevtmann  (1916),  but  this  is  mootj  Arthur  (1956A),  the  out¬ 
standing  contemporary  specialist  on  this  genus,  disregards  it 
\mtil  further  study  can  be  xmdertaken. 


IDENTIFICATION 

Both  sexes  and  the  immature  stages  of  I,  vespertilionis  are 
unique  in  the  extreme  elongation  of  the  leg's.  The  long  anal 
grooves  of  both  sexes  are  open;  those  of  the  male  slightly  con¬ 
verge  posteriorly,  but  female  anal  grooves  are  parallel.  The 
male  scutum  has  a  few  large  punc tat ions  in  three  rows  and  nu- 
merotis  fine,  scattered  punctations;  the  female  scutum  has  nu- 
meroTis  small ,  shallow  punctations. 


-  572  - 


The  larva  and  nymph  were  partially  illustrated  and  briefly 
described  by  NuttallaM  Warbtcrton  (1911)  but  Arthur  (1956A) 
provides  complete  descriptions  of  both  sexes  and  of  the  immature 
stages. 
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MARGAROPUS 


INTRODUCTION 

The  genus  Margaropxis,  closely  related  to  Boophilus  and  con¬ 
fined  to  Africa  and  Madagascar,  consists  of  only  two  species,  M. 
winthemi  Karsch,  1879 »  of  southern  Africa  and  Madagascar,  and  H. 
reili  sp.  nov,  of  the  Sudan.  Earlier  assertions  that  M.  irijithemi 
is  a  South  American  tick  apparently  are  erroneous.  ” 

Usual  remarks  in  the  introductory  sections  for  each  genus 
treated  in  the  present  work  are,  in  the  case  of  Margaropus,  in¬ 
corporated  into  the  text  below  and  do  not  require  repetition 
here. 


Illustrations  of  nymphal  M.  reidi  sp.  nov.  and  of  M.  winthemi , 
together  with  a  review  of  the  Tatter  species,  are  given^in  the 
APPENDIX,  pages  896  to  905.  The  unexpected  circumstance  of  the 
very  recent  acquisition  of  the  new  species  necessitates  this  treat¬ 
ment. 


KEI  TO  THE  GENUS  MARGAROPUS* 

MALES 

Six  pairs  of  hair  txjfts  and  ventral  hook 
on  posterior  body  meirginj  a  caudal  pro¬ 
jection  present  when  engorged.  Adanal 
shields  sharply  pointed  distally,  acces¬ 
sory  shields  absent.  Scutal  outline 
convex  laterally  and  bluntly  rovinded 
posteriorly.  iScee  segments  of  leg  IV 
as  wide  as  long.  (South  African  winter 

horse  tick) . M.  WINTHEMI 

Figures  339  and  360, 
363  to  367 


*The  characters  provided  in  the  key,  together  with  those  in  the 
generic  key,  are  sufficient  to  comprise  an  adeqviate  diagnosis  for 
each  species  in  this  genus. 
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Dense  row  of  scattered  hairs  on  posterior 
body  margin;  hook  lacking;  caudal  prou. 
jection  not  known  to  be  present.  Adanal 
shields  bluntly  pointed  distally;  acces¬ 
sory  shields  present.  Scutal  outline 
parallel  laterally  and  gradually  rounded 
posteriorly.  Intermediate  segments  of 
leg  rv  slightly  longer  than  wide. 

(Sudanese  giraffe  tick) . M.  REIDI 

Figures  236“ and 


FMALES 

Palpal  segments  2  and  3  not  separated  by 
a  slight  constriction;  basis  capitvili 
dorsally  three  times  as  wide  as  long; 
porose  areas  transversely  oval.  Scutum 
iddest  at  level  of  eyes,  rotinded  poste¬ 
riorly . M.  WINTHMI 

Figures  361  and  3^ 
368  to  372 

Palpal  segments  2  and  3  separated  by  a 
slight  constriction;  basis  capituli 
dorsally  twice  as  wide  as  long,  porose 
areas  vertically  subtri angular .  Scutum 
widest  midway  between  scapulae  and  eye 

level,  bluntly  pointed  posteriorly . M.  REIDI 

Figures  238” and  23^ 
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Figures  236  and  237,  d",  dorsal  and  ventral  views 
Figures  238  and  239,  9,  dorsal  and  ventral  views 

MARGAROPUS  REIDI  SP.  NOV. 

Holotype  and  Allotype 

PLATE  Lmil 
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MARGAROPUS  REIDI  SP.  NOV. 


(Figures  236  to  239,  and  342  to  358) 
THE  SUDANESE  BEADY-LEGGED  TICK 


DISTRIBUTION  IN  THE  SUDAN 

Bahr  El  Ghazal;  All  from  Giraffa  Camelopardalis  subsp. , 

E.  T.  M.  Reid  legit;  Liednhom  (south  bank  of  Jur  River); 

1959,  From  muzzle ,  March  1955*  One  nymph,  same  locality,  8  March 
1955.  Twenty-four  nymphs.  Guar,  Galual-Nyang  Forest,  15  May  1953. 


DISTRIBUTION 

M.  reidi  sp.  nov.  is  known  only  by  the  above  specimens  from 
the  Sudan.  It  is  related  to  the  South  African  winter  horse  tick, 

M.  winthem ,  the  range  of  which  is  charted  by  Theiler  and  Salisbury 
Tl956^ .  The  small  males  may  easily. have  been  overlooked  by  ear¬ 
lier  collectors  and  the  larger  females  may  previously  have  been 
quickly  identified  as  Boophilus  by  nonspecialists.  More  carefiil 
search  should  reveal  the  wider distribution  of  this  interesting 
tick  in  the  Sudan  and  possibly  elsewhere  in  Africa.  See  M. 
winthemi  (page  900).  ” 


HOSTS 

The  only  known  hosts  are  three  specimens  of  the  western  Su¬ 
danese  form  of  giraffe,  Giraffa  Camelopardalis  subsp.,  the  actual 
subspecific  identity  of  which  is  considered  by  Setzer  (1956)  to 
be  a  moot  subject  that  cannot  presently  be  decided.  See  M. 
winthemi  (page  900) .  ” 


BIOLOGY 

Unstudied.  See  M.  winthemi  (page  900). 
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DISEASE  RELATIONS 


UnstTjdied. 


REMARKS 

M.  vlnthemi  and  M.  reidl  sp.  nov.  are  readily  distingtdshed 
key  characters  (pages  574  and  575). 

The  HOLOTYPE  cf  is  deposited  in  the  United  States  National 
Mtiseum,  number  2225.  The  ALLOTYPE  9  is  deposited  in  the  same 
institution,  together  with  one  of  the  PARATYPE  nymphs  collected 
on  15  May  1953.  The  data  for  these  specimens  are  presented  a_ 
bove.  A  single  o',  9,  and  nymph  (15  May  1953)  PARATYPE  are  depos¬ 
ited  in  the  Onderstepoort  collection  (Dr.  G.  Theiler),  East  African 
Veterinary  Research  Organization  (Miss  J.  B.  Walker),  British  Mvu 
seum  (Natxaral  History),  Rocky  Moxmtain  Laboratory,  and  Chicago 
Natiiril  History  Museum.  The  remainder  of  the  PARATYPE  material 
is  in  the  writer *s  collection. 

See  M.  winthemi  (pages  899  to  905). 


DESCRIPTION 

MALE  (Figures  236,  237,  342  to  346):  Length  overall  approx¬ 
imately  3.0  mm,,  width  approximately  1.4  mm.  Color  (dry)  dark 
reddish  brown,  legs  yellowish;  integument  white,  yellowish,  or 
dark  brown.  Outline  oval  with  integument  bulging  beyond  scutiim 
laterally  and  posteriorly,  but  lacking  caudal  protrusion  (avail, 
able  specimens  are  moderately  engorged). 

Capitulvun;  Basis  capituli  twice  as  wide  as  long;  lateral 
margins  markedly  diverging  euiteriorly,  basal  margin  slightly 
concave;  dorsal  surface  bearing  a  horizontal  row  of  twenty  hairs 
at  level  of  midlength;  ventrally  more  elongate,  length  and  width 
equal,  lateral  margins  slightly  concave,  basal  margin  convex. 

Palpi  comparatively  short;  overall  length  and  width  of  each  palpus 
approximately  equal;  segment  1  forming  a  short,  wide  pedicle  for 
segment  2.  Segment  2  subquadrate,  approximately  twice  as  wide 
as  long;  outer  margin  slightly  expanded  basally,  inner  margin 
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straight  or  slightly  convex;  anterior  and  posterior  margins  straight, 
parallel.  Segment  3  triangtilar,  outer  margin  approximately  twice  as 
long  as  inner  margin.  Palpi  ventrally  with  segments  2  and  3  of  a3— 
most  equal  length,  segment  3  bearing  a  small  triangular  retrograde 
spur  extending  just  beyond  the  apex  of  segment  2;  segment  4  small, 
inserted  in  pit  of  segment  3;  segment  1  forming  a  slight  pedicle 
for  palpi  and  bearing  at  its  inner  basal  margin  a  slight  knob  with 
at  leeist  one  bristle.  Hypostome  twice  ais  long  ais  wide,  apical 
margin  broadly  rotmded  and  noiched  medially;  a  dense  corona  present; 
dentition  5/5,  with  nine  to  eleven  denticles  in  each  file,  files  of 
eqxial  length. 

Scutum;  Outline  narrowly  elongate  with  lateral  margins  par- 
allel,  posterior  margin  bltmtly  roimded;  lateral  margins  widening 
slightly  over  scapulae;  anterior  emargination  deep.  Posteromedian 
and  paramedian  grooves  shallow,  narrow,  short,  and  indistinct, 
situated  at  level  of  spiracular  plates.  Cervical  grooves  shallow 
but  distinctly  divergent  to  lateral  margin  posterior  of  eyes. 

Ejyes  on  lateral  margin  at  level  of  coxa  2;  small  but  distinct, 
rounded  and  slightly  raised.  Surface  of  scuttnn  smooth  and  shiny, 
with  a  narrow  median  field  of  few  scattered  pvmctations  extending 
the  full  length  of  the  scutvnn;  a  single  row  of  twelve  hairs  along 
posterior  margin  and  a  few  hairs  among  posterior  grooves;  area 
between  cervical  grooves  and  lateral  margins  punctate  and  bearing 
scattered  fine,  long,  white  hairs;  a  row  of  hairs  also  situated 
on  anterior  margin  between  cervical  grooves.  Integument  bulging 
around  scutum  from  level  of  eyes  posteriorly;  f'umished  with  reg¬ 
ularly  scattered,  dense,  long,  white,  conspicuous  hairs  bordering 
scutvnn  to  level  of  spiracular  plates;  thence  these  hairs  more 
confined  to  narrow  lateral  surface  of  integument  around  posterior 
margin  of  scutvnn,  few  or  no  hairs  on  dorsal  surface  in  this  area. 

Spiracvilar  plate  subcircular,  with  one  and  a  half  rows  of 
large  goblets  surrovinding  aperture.  Genital  aperture  situated 
at  midlevel  of  coxa  II,  anterior  and  posierlor  margins  parallel, 
lateral  margins  slightly  converging  posteriorly.  Genital  grooves 
extending  from  genital  aperture  to  level  of  anus,  slighily  diver- 
gent.  Ad anal  shields  commencing  at  anterior  level  of  coxa  IV  and 
extending  beyond  level  of  anus  almost  to  posterior  margin  of  body 
(depending  on  degree  of  integumental  stretching  due  to  feeding) , 
narrowly  elongate,  slightly  expanded  just  anterior  of  anus. 
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tapering  and  bluntly  rounded  distallyj  divided  from  each  other  by 
narrow  area  of  integument;  unattached  to  integument  posterior  of 
anus;  sxirface  bearing  a  few  scattered  hairs  distally.  Accessory 
shields  extending  from  level  of  anus  to  approximately  same  level 
as  apex  of  adanal  shields,  tapering,  bluntly  rounded  apically; 
narrower  than  adanal  shields.  Hairs  on  ventral  siirface  fairly 
dense  and  evenly  distributed  but  shorter  than  those  on  lateral 
sTirfaces. 

Legs  with  free  segments  appearing  beaded  due  to  width  and 
constriction  between  several  segments;  length-width  ratio  of  seg¬ 
ments  variable  but  width  of  none  equalling  length  of  same  segment; 
free  segments  with  numerous  long,  fine  hairs  dorsally  and  ventraJU 
ly.  Tarsi  apically  extended  into  a  downward  projecting,  spurlike 
point;  n/  also  with  a  short  ventral  subapical  spur;  outline  nar¬ 
rowly  elongate;  claws  and  pads  arising  from  dorsal  surface  at 
apex;  claws  long,  narrow,  recixrved  at  some  distance  beyond  pads. 
Coxa  I  narrowly,  elongately  subtriangular  and  extending  anterior- 
ly  almost  to  anterior  margin  of  basis  capituli,  visible  from 
dorsal  view;  posteriorly  deeply  cleft  to  form  a  widely  triangular 
outer  spur  and  a  narrower,  tapered  inner  spur;  other  coxae  sub- 
rectangular  with  roTinded  margins;  posterior  margins  slightly 
cleft;  all  coxae  with  numerous  hairs. 

FMALE  (Figtires  238,  239»  347  to  351):  Unengorged  specimens 
are  very  slightly  larger  than  males;  engorged  specimens  measure 
up  to  6,2  mm.  long  but  retain  the  linear,  podshape  appearaince  of 
boophilid  females  d\ie  to  the  severely  parallel  lateral  margins  of 
the  body.  Female  characters  recall  those  of  the  male  but  the  leg 
segments  are  less  expanded  and  the  palpi  are  more  elongate  with  a 
slight  constriction  between  the  second  and  third  segments. 

Capitulum;  Basis  capituli  from  one  and  a  half  to  twice  as 
\d.de  as  long;  bas^  margin  moderately  concave  and  joined  to  lateral 
margins  by  slight  expansions  suggestive  of  cornua;  lateral  margins 
concave  to  widest  point  at  anterior  third,  thence  recurved  to 
anterior  margin;  porose  areas  small,  shallow,  and  indistinct, 
subtriangular  or  pear  shaped;  bearing  four  or  five  hairs  lateral¬ 
ly  on  dorsal  surface.  Palpi  more  elongate  them  those  of  male, 
segments  2  and  3  separated  by  a  pediclelike  constriction  and  of 
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approximately  equal  length;  segment  2  arising  from  pedicle,  with 
straight  outer  margin,  convex  inner  margin,  and  subparallel  ante¬ 
rior  and  posterior  margins;  segment  3  with  lateral  margins  slightly 
converging  to  bluntly  rovinded  anterior  margin,  posterior  margin 
straight  though  forming  a  slight,  more  or  less  downcvirved  projec¬ 
tion  at  juncture  with  inner  margin;  segment  3  ventrally  with 
short,  broad  spiar  reaching  basal  margin;  segment  1  narrow, 
pediclelike,  not  observed  to  bear  a  ventral  knob  as  in  male; 
palpi  with  hairs  as  illustrated.  Hypos to me  larger  but  otherwise 
similar  to  that  of  male. 

Scutum  three-fourths  as  wide  as  long;  outline  slightly  convex 
anterior  of  eyes ,  slightly  converging  from  eyes  to  juncture  of 
cervical  grooves,  abruptly  converging  posteriorly;  anterior  emar- 
gination  deep.  Cervical  OTooves  reaching  lateral  margins  as  in 
male  and  delimiting  an  anterolateral  area  that  is  hirsute  and 
somewhat  punctate  as  in  male.  Surface  otherwise  smooth  except  for 
a  transverse  row  of  hairs  bordering  anterior  margin  between  cervical 
grooves  and  a  few  scattered  hairs  arising  from  punctations  in  cen¬ 
tral  field,  gyes  on  lateral  margins  at  scutal  midlength,  slightly 
convex. 

Spiracular  plate  of  similar  construction  to  that  of  male 
but  differing  slightly  in  outline.  Genital  apron  a  wide  oval 
at  level  of  coxae  II .  Genital  grooves  subparallel  to  level  of 
spiracular  plates,  thence  divergent  to  level  of  posterior  margin 
of  anvis. 

Integument  with  numerous  fairly  regular  rows  of  short  hairs 
on  both  dorsal  and  ventral  surfaces;  hairs  more  dense  on  posterior 
margin  between  spiracular  plates. 

Legs  similar  to  those  of  male  except  that  the  free  segments 
are  narrower  and  tarsi  more  elongate;  tarsias  IV  lacking  ventral 
subapical  spur;  anterior  projection  of  coxa  I  variable,  as  dis¬ 
tinctly  produced  as  that  of  male  or  more  truncate. 

NYMPH  (Figures  352  to  358);  Capitulum.  B^is  capituli 
three  times  as  wide  as  long,  with  straight  basal  margin,  rounded 
junctures,  and  divergent  lateral  margins.  Palpi  four  times  as 
long  €is  wide;  segment  1  forming  a  slight  pedicle;  segments  2 
and  3  of  approximately  equal  length  and  subrect angular;  apex 
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more  or  less  bluntly  rounded;  segment  3  ventrally  with  a  short, 
wide  spur  not  reaching  basal  margin  of  segment.  Hypostome  similar 
to  that  of  adults  but  with  smaller  corona  and  3/3  dentition  in 
files  of  eight  denticles. 

Scutum  with  length-width  ratio  approximately  equal;  outline 
gradually  diverging  from  scapulae  to  midlength,  thence  abruptly 
converging  to  narrow,  blvintly  rounded  posterior  margin.  Surface 
lightly  shagreened  and  with  a  few  scattered  hairs;  cervical 
grooves  as  in  adults  (not  visible  in  all  specimens);  eyes  small, 
indistinct  or  invisible. 

Spiracxilar  plate  subcircular,  with  six  large  goblets  in  a 
circle.  Integument  with  long  hairs. 

Legs  with  length- width  ratio  of  free  segments  intermediate 
between  those  of  male  and  females  sexes;  coxa  I  not  so  deeply 
cleft  and  truncate  anteriorly;  tarsi  short,  robust,  not  tapered 
downwards  as  in  adults;  dorsal  margin  gradually  tapering;  claws 
and  pads  as  in  adults. 

LARVA :  Unknown . 
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RHIPICEPHALUS 

INTRODUCTION 


It  appears  well  established  that  continentaQ.  Africa  is  the 
place  of  origin  and  center  of  distribution  of  Rhipicephalus  ticks. 
Of  the  46  rhipicephalid  species  and  subspecies  that  Zun^t  (1950A) 
recognized  in  his  preliminaiy  generic  revision,  39  (including  the 
now  cosmopolitan  R.  s.  sanguineus)  are  endemic  in  the  EJthiopian 
Faunal  Region;  two  ^e  Oriental;  and  five  range  from  southern 
Europe  and  northern  Africa  into  Russia. 

The  genus  Rhipicephalus  comprises  almost  a  third  of  the  known 
Sudan  tick  fauna  and  contains  more  than  twice  as  many  endemic 
African  species  as  any  other  ixodid  genus  in  the  Ethiopian  Faunal 
Region. 

King  (1926)  listed  five  forms  of  Rhipicephalus  from  the  Sxo- 
dan.  In  addition,  R.  capensis  has  been  apparently  erroneoTisly 
referred  to  the  Sijdan  (ziunpt  1942B).  Dvuring  the  present  study, 
seventeen  species  and  two  additional  subspecies,  or  nineteen 
different  forms,  have  been  discovered  in  the  Sudan. 

Z\unpt*a  (195OA)  major  contribution  in  bringing  together  the 
basic  taxonomic  data  for  this  difficvilt  genus  will  facilitate 
greatly  the  final  revision  of  rhipicephalid  species.  Earlier, 
Theiler  ( 1947, 1949B, 195 0A,B)  had  commenced  study  of  individual 
species,  an  effort  that  is  still  xmderway  (Theiler  and  Robinson 
1953B,  Theiler,  Walker,  and  Wiley  1956).  Very  careful  and  thor¬ 
ough  studies  are  also  in  progress  by  Walker  (1956) ,  who  has 
several  further  reports  completed  or  in  an  advanced  stage  of 
preparation.  Since  Zumpt*s  classic  preliminary  work,  Wilson 
(1954)  described  a  new  species,  R.  hurti,  from  Kenya  and  Santos 
Dias  has  provided  a  number  of  new  names,  the  validity  of  which 
are  uncertain.  Obviously,  new  criteria  must  be  sought  to  sep¬ 
arate  many  rhipicephalid  species  and  subspecies.  In  an  attempt 
to  apply  characters  surrounding  the  female  genitail  aperture, 
Feldman-Muhsam  (1952A)  has  distinguished  another  species,  R. 
sectmdus,  among  populations  appearing  to  be  R.  £.  sanguineus. 
However ,  problems  of  morphological  and  biologic^  criteria  for 
this  genus  are  not  likely  to  be  solved  until  more  exhaustive 
field  research  and  patient  laboratory  investigation  have  been 
devoted  to  them. 
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study  of  comparative  morphology  in  the  genus  Rhipicephalus 
and  of  chaetotaxy  in  the  family  Ixodidae  led  Pomerantzev  \l93b} 
to  reconstrtict  radially  generic  concepts  of  this  family.  This 
approach  merits  further  investigation;  however,  the  pitfalls  of 
hasty  conclusions  based  on  worn  or  poorly-preserved  field  col¬ 
lected  specimens,  in  which  the  chaetotaxic  picture  is  imperfect, 
may  result  in  additional  confusion  of  species  concepts  (Hoog- 
streial  1955C). 

Rhipicephalids  tend  to  considerable  variation  in  appearance 
and  morphological  details  ovring  to  crowding  on  the  host,  welfare 
of  immature  stages,  and  availability  of  suitable  hosts,  factors 
that  play  a  part  in  the  determination  of  size,  robustness,  and 
even  certain  physical  characteristics.  Distinguishing  characters 
in  many  specimens  tend  to  become  so  generalized  that  diagnosis 
is  difficTolt.  This  is  especially  true  for  females.  The  question 
of  biological  races  remains  to  be  explored;  many  data  sxiggest 
this  phenomenon  to  be  operable  in  certain  groups  of  rhipicephalids. 
The  genus  is  divided  into  clearly  defined  species  and  species 
variable  enough  to  cause  confusion.  It  contains  extremely  common 
as  well  as  rare  species. 

Host  predilections  within  this  genus  are  fairly  wide  among 
several  groups  of  available  animals,  althoxigh  the  lack  of  interest 
in  other  animals  easily  available  in  the  same  area  is  conspicuous 
by  rarity  of  records  of  their  infestation.  A  few  species,  such 
as  R.  pravus ,  have  an  exceedingly  wide  host  range,  being  common¬ 
ly  Taken  on  man  and  all  domestic  and  many  feral  animals,  such  as 
carnivores,  antelopes,  hares,  birds,  elephant  shrews,  elephants, 
buffalos,  and  others.  Other  species,  such  as  R.  distinctus  from 
hyraxes,  are  known  only  from  a  single  kind  of  "Host.  It  is  sig- 
nificant  that  immatures  and  adults  of  most  rhipicephalid  species 
do  not  attack  birds  and  reptiles. 

The  life  cycle  is  either  the  two  host  or  the  three  host 
type  and  hosts  of  immature  stages  may  be  either  the  same  as  those 
parasitized  by  adults  or  smaller  and  different  animals.  In  some 
species,  records  of  larvae  from  both  cattle  and  rodents  are  so 
common  as  to  confuse  the  pictxrre  of  the  preferred  hosts  of  this 
stage.  R.  appendiculatus  is  an  interesting  example  in  point. 

In  R.  s.~simus  there  is  so  much  data  indicating  immature  stage 
predilection  ^or  burrowing  rodents  that  it  is  disconcerting  to 
find  that  in  certain  areas  where  this  tick  is  common  larvae  are 
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frequently  found  on  other  animals.  Reasons  for  these  differences 
are  beyond  our  present  ability  to  explain. 

Immature  stages  of  many  rhipicephalid  species  remain  un¬ 
described  and  distinguishing  criteria  for  a  number  of  those  that 
are  known  are  insufficient  for  identification  of  field  collected 
material. 

Ecological  stratification  is  quite  restricted,  varioTis  spe¬ 
cies  being  confined  to  forests,  highlands,  semidesert  areas,  or 
certain  rainfall  conditions.  The  degree  and  distribution  of 
relative  humidity  appear  to  be  the  most  critical  of  limiting 
factors.  Vegetation  types  associated  with  this  factor  and  in¬ 
fluenced  by  the  length  of  the  rainy  season  or  proximity  to 
moisture  laden  air  beside  the  seas  can  often  be  associated  with 
rhipicephalid  distribution. 

Economically,  many  species  are  of  considerable  importance  as 
reservoirs  and  vectors  of  a  variety  of  animal  and  some  human 
pathogens.  The  kennel  tick,  R.  s.  sangviineus ,  has  been  shoim  to 
have  a  particularly  wide  specTnim  of  actual  or  potential  relation¬ 
ships  as  a  vector  of  diseases. 
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KEY  TO  SDDAN  SPECIES  OF  RHIPICEPHALUS 


MALES 

1.  Eyes  convex  or  hemispherical,  distinctly- 
furrowed  laterally  or  protruding  from  a 
depression  ("orbited").  Coxa  I  with 

distinct  dorsal  projection . 2 

Eyes  flat  or  slightly  rounded,  not 
convex,  hemispherical,  f-urrowed,  or 
orbited.  Coxa  I  with  or  withou-t  dorsal 

projection . 3 

2.  i^es  hemispherical,  in  a  depression 
(orbited).  Adanal  shields  large, 
enonnously  widened  posterolaterally. 

Scutum  dark  with  dense  medivim  and 
large  size  punctationsj  color  con¬ 
trasting  with  reddish  body  integument 
and  saffron  legs.  Frequently  large 
(about  5»0  mm.  long).  (Common  through 

much  of  Sudan) . R.  E.  EVERTSI 

Figure's  2'55  and  266 


Eyes  convex,  with  an  encircling  fur¬ 
row.  Adanal  shields  mildly  rounded 
laterally,  not  exceptionally  large. 

Color  overall  brownish.  Scutum  with 
moderately  numerous  fine  and  medium 
size  punctations.  Fairly  small  (about 

3.5  ram.  long).  (Southeastern  Sudan) . R.  PRAVUS 

Figures  2^  and  2^)6 


3.  Coxa  I  with  distinctly  pointed  dorsal 
projection*.  (Localized  areas  in 

southern  Sudan) . 4 

Coxa  I  without  a  distinctly  pointed 
projection  though  a  smaller,  rounded 
hump  may  be  visible  in  its  place. 

(More  or  less  widely  distributed) . 11 

*R.  simpsoni  (R.  simus  group),  a  small  parasite  of  canerats  only, 
typic silly  bear's  this  projection  but  this  projection  is  so  small 
and  frequently  so  reduced  that  it  is  not  considered  distinct 
enough  to  include  in  this  section. 
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4. 


Lateral  grooves  faint,  absent,  or 
indicated  only  by  a  row  of  puncta- 


tions.  (Rare  species)*’ . 5 

Lateral  grooves  distinct  as  such* . 8 


5.  Scuta!  punctations  in  more  or  less 


definite  rows  of  R.  simus  type, 
interstitials  variable  but  always 
insignificant  in  comparison  with 

primary  piuictations . 6 

Scutal  punctations  scattered,  not 

in  rows,  fairly  numerous . 7 


6.  Posteromedian  and  paramedian  grooves 

absent.  Adanal  shields  -with  inner 
margin  in  a  straight  line  centrally 
and  with  a  peculiar  protrusion  at 
juncture  of  inner  and  posterior 
margins . 

Posteromedian  groove  long,  narrow, 
paramedian  grooves  shorter,  v/ider, 
less  well  defined.  Adanal  shields 
with  inner  margin  concave  centrally 
and  its  jimcture  with  posterior 
margin  rounded . . . 

7.  Basis  capituli  sharply  angled  lat¬ 

erally  and  with  long  cornua.  Scutal 
punctations  large,  unequal,  \inevenly 
distributed,  small  laterally,  larger 
anteriorly . 

Basis  capit’uli  slightly  convex  lat¬ 
erally  and  with  brief  cornua.  Scutal 

punctations  medium  size,  superficial,  « 

dense,  fine  laterally . R.  IIUHLENSI 

Figures  "281  and  282 

*R.  distinctus  atypically  may  have  apparently  shallow  lateral 
grooves  due  to  the  size  and  depth  of  the  row  of  large  punctations 
in  its  bed. 


.R.  ARNOIDI 
figure  245 


. .R.  BEQUAERTI 

Figures” 24"^  and  250 


_ R.  LONGICOXATUS 

FigiJes  ^73  and  'Xlk 
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8.  Scutal  punctations  few,  in  fotir 
irregular  rows  (simus  type). 
Posteromedian  and  paramedian 
grooves  present  but  sometimes  much 


reduced . 9 

Scutal  punctations  scattered,  not 

in  rows . 10 


9.  Lateral  grooves  containing  prom¬ 
inent,  large  punctations.  Adanal 
shields  with  rounded  or  angular 
posterior  marginal  junctures  but 
these  not  produced  into  spvtrlike 
points . 


. .R.  DISTINCTUS 

Figure's  251  and 


Lateral  grooves  without  prominent 
punctations.  Adanal  shields  with 
both  posterior  marginal  jtinctures 
extended,  the  outer  jvuictxire  spur¬ 
like,  the  inner  roxuided  or  spurlike j 
accessory  shields  distinct  and 

pointed . . . . . . . R.  TRICUSPIS 

Figures'" 317  and  31^ 

10.  Scutal  pianctations  moderate  size, 
rather  few  and  well  spaced  central¬ 
ly,  even  fewer  or  none  laterally. 

Cervical  fields  moderately  or  non- 
reticulate.  (Common  only  in  Yei 

District) . . . R.  APPEHDICULATUS 

FTgures  240  to 

Scutal  punctations  large,  dense, 
partly  confluent.  Cervical  fields 

markedly  reticulate.  (Always  rare) . R.  S^ERTRITUS 

Figures  313  and  3l4 
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11.  Scutal  punctations  either  excessively 
rare  or  in  a  pattern  of  four  more  or 
less  linear  rows  (sometimes  with  one 
or  two  partial  additional  rows);  among 
these  interstitieil  or  secondary  puncta¬ 
tions  are  present  or  absent,  if  present 

they  are  smaller  and  more  superficial* . 12 

Scutal  punctations  not  in  these  patterns, 
rather  dense,  not  separated  into  primary 
and  interstitial  punctations  but  uniform 

or  mixed.  (Uncommon  southern  species) . 16 

12.  Scutvim  impunctate  or  with  excessively 
few,  shallow  punctations.  Adanal 
shields  typically  tending  towards 
sickleshape  but  quite  variable  in 
series  from  single  hosts.  Postei^ 
median  and  paramedian  grooves  pres¬ 
ent  or  absent.  Lateral  grooves 
distinct  or  indicated  only  by  a  row 
of  punctations.  Coxa  I  with  a  small 
dorsal  projection  which  may  be  much 
reduced.  (Small,  rare,  pear  shaped, 
variable  species,  confined  to  cane 

rats) . R.  SIMPSOHI 

Figures  *597  and 


Scutxim  with  more,  larger,  and  deeper 
punctations.  Other  combinations  of 

characters  differing . 13 


*rhe  linear  punctation  pattern  of  heavily  prmctate  specimens  of 
R.  _s.  sanguineus  in  southern  Sudan  may  be  somewhat  obscvued  by 
^ense,  moderately  large  interstitial  punctations,  but  can  be 
discerned  by  turning  the  specimen  obliquely  to  the  sovirce  of  the 
light. 
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13.  PosteromBdiam  and  paramedian  grooves 
pronounced,  deep,  and  wide*.  Inter¬ 
stitial  prunctations  varying  from  faint 
to  large  and  numerous  enough  to  some¬ 
what  obscure  basic  pattern  of  four  rows 
of  larger  punctations.  (Common,  widely 

distributed  in  Sudan) . R.  SWJGUD®^ 

Figures  289  and  290, 
293  and  294. 


Posteromedian  and  paramedian  grooves 

indistinct,  shallow,  or  absent . 14 


U. 


Manal  shields  elongately  triangular 
with  rounded  marginal  junctures.  Only 
middle  festoon  protnxles.  Posterior 
grooves  absent,  rarely  very  faintly 
indicated  (but  never  distinct) .  Scutum 
arched;  interstitial  punctations  usual¬ 
ly  absent  or  insignificant,  rarely  more 
definite  but  never  confusing  basic 
pattern.  (Common,  widely  distributed 
in  Sudan) . . . . . 


. . R.  S.  SIMUS 

Figures  ’501”’ and  ^(35 


Adanal  shields  either  distinctly  sickle¬ 
shaped  or  with  pectiliar  inner  or  outer 
posterior  protrusion.  (More  localized 

in  southern  Sudan  and  less  common) . 15 


*This  character  is  constant  in  this  variable  species  in  all  but 
a  very  few  individuals  obviously  misfonned  in  several  characters. 
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15.  Adanal  shields  sickleshaped.  Three 

middle  festoons  may  protmde.  Postero¬ 
median  groove  shallow  but  usually  dis¬ 
cernible.  Punctations  slightly  more 
dense  bordering  posteromedian  groove. 

Interstitial  punctations  varying  from 
absent  to  fairly  numerous  but  not 
obscuring  basic  pattern.  (Specimens 

may  integrade  with  R.  s,  sinius) . E.  S.  SlilNEUALENSIS 

Figures  365  and  ^06 


Adanal  shields  unusually  wide,  with 
rounded  outer  and  posterior  margins 
but  with  an  elongated  point  at  the 
junctvure  of  the  posterior  and  the  con¬ 
cave  inner  margin,  this  point  reaches 
the  festoons.  Scutiun  exceptionally 

flat  and  broad . .R.  CUSPIDATUS 

Figures  2^7  and  ^58 


16.  Lateral  grooves  replaced  by  a  line  of 
almost  contiguous  punctations.  Pos¬ 
terior  grooves  merely  faint,  shagreened 


lines.  Punctations  numerous,  close  or 
contiguous,  mixed  large  and  small. 

(a  mountain-inhabiting  species) . R.  KOCHI 

Figures  269” and  ^70 

Lateral  grooves  present.  Other  charac¬ 
ters  various . 17 


17.  Posteromedian  and  paramedian  grooves 
wide  and  deep  (like  those  of  R.  s. 
sanguineus).  Adaneil  shields  TyjJcal- 
ly  SroaAly  triangular  (like  those  of 
R.  s,  sanguineus)  but  may  be  reduced 
To  a  pseudosickleshape.  Punctations 
deep,  dense,  medium  to  large,  some 

confluent;  fewer  laterally . R.  SDLCATUS 

Figures  309  and  510 


Posteromedian  and  paramedian  grooves 
long  and  very  narrow  or  vague  or 

obsolete . 18 
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18,  Scutal  punctations  imifonnly  shallow, 
small  or  medium  size,  dense  and  close 
everywhere  except  in  scapular  areas, 
on  festoons,  outside  lateral  margins, 
and  in  narrow  area  just  inside  lateral 
margins.  Posteromedian  and  paramedian 
grooves  vague  or  obsolete.  Adanal 
shields  typically  sickleshape  (redviced 
in  small  specimens) . 


Scvttal  punctations  uniformly  large, 
deep,  dense  but  not  contiguous  in 
central  area,  variable  in  size  in 
cervical  area,  fewer  laterally. 
Posteromedian  and  paramedian  grooves 
long  and  narrow.  Adanal  shields 
broadly  triangular  but  with  rounded 
margins,  inner  margin  slightly  con¬ 
cave  and  more  or  less  pointed  at 
jxmcture  with  posterior  margin, 
other  junctures  rounded . 


. R.  LONGUS 

Figures  2??  aii^'  '278 


. . .R.  coMPOsrrus 

Figxires  2^3  and  2^4 
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FEMALES 


1.  Eyes  convex  or  hemispherical,  distinctly 


furrowed  or  in  a  depression . 2 

Eyes  flat  or  slightly  rounded . 3 


2.  Eyes  small,  hemispherical,  in  a  depress 
sion  ("orbited”)*  Scutum  with  broadly 
rovinded  posterior  margin;  punctations 
dense,  large  and  medivim  size,  extending 
to  lateral  margins.  Body  reddish,  legs 

saffron,  scutvim  dark . .R.  E.  EVERT  SI 

Figure's  2"^?  and  26§ 

Eyes  moderate,  convex,  with  an  en¬ 
circling  furrow.  Scutvim  with  posterior 
margin  sinvious,  strongly  converging  pos¬ 
teriorly;  moderate  numbers  of  mostly 
medium  size  punctations  extending  to 

lateral  margins  only  anteriorly . R.  FRAVUS 

Figures  2^  and  iSS 

3.  Palpi  markedly  conical  in  outline. 

Scutvim  longer  than  wide;  lateral 
grooves  absent;  lateral  margin  elevated; 
cervical  grooves  pronovinced;  punctations 


large  and  small  mixed,  fairly  numerous . R.  ARNOIDI 

Pigure  246 

Palpi  not  converging;  normally  sub- 

rectangular . 4 


4.  Scutum  with  great  density  of  moderate 
size  to  large,  contiguous  or  closely 
adjacent  punctations  size  and  depth  of 

which  do  not  markedly  differ . 5 

Scutvim  with  few  to  moderate  numbers  of 
viniform  or  mixed,  noncontigvious  puncta¬ 
tions  . 9 
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5. 


Punctations  exceptionally  rugose, 
dense;  cervical  fields  markedly 

reticulate . . R.  SUPSITRITUS 

Figures  315  and 

Punctations  not  exceptionally  rugose; 

cervical  fields  mildly  or  nonreticulate . 6 

6.  Lateral  grooves  lacking;  scutum  slight¬ 
ly  wider  than  long;  nxtmerous  moderate 

size  punctations  onto  lateral  ridges . R.  K(X!HI 

Figures  271” anei  272 

Lateral  grooves  present  and  distinct . 7 


7.  Scut  vim  no  longer  than  or  not  so  long 
as  vdde;  posterior  margin  bluntly 
rounded;  numerous  large  punctations; 
lateral  ridges  extending  to  posterior 
margin,  raised,  wide,  glossy,  mostly 
in^unctate . 


Scutum  longer  than  wide;  lateral 
ridges  not  markedly  raised  or  glossy; 
with  some  punctations  on  lateral 

ridges . 8 

8.  Scutal  punctations  fairly  large,  deep, 
and  uniform,  dense,  evenly  distributed 
between  lateral  ridges,  fewer  on  lateral 
ridges  and  beside  lateral  grooves;  pos¬ 
terior  margin  gradually  rounded,  non- 

sinuous.  Large  tick . R.  LONGUS 

Figures  27'^  and 


. R.  cct^iposirus 

Figvu'e's  255  and  2^6 


Scutal  punctations  mixed  medium  to  large 
size;  unevenly  but  densely  distributed 
and  extending  onto  lateral  ridges;  pos¬ 
terior  margin  tapering  and  sinuous. 

Medium  size  tick . R.  SUICATUS 

Figures  3ll  and  31^ 
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9.  Punctations  inconspicvious,  obsolete 
or  rare,  small,  interstitials  obsolete 
or  inconspicuoTXs.  Scutum  generally 
but  not  always  longer  than  wide. 

Small  parasite  of  cane  rats . R.  SIMPSONI 

Figures  "299  and  ^66 


Punctations  conspicuous,  rare  to 
moderate  numbers.  Moderate  to  fairly 

large  size  species . 10 

10.  Scutum  with  notably  few,  moderate  or 
large,  scattered  punctations  in  central 

field . 11 

Scutvim  with  moderate  to  large  number  of 

small,  medim  size,  or  large  punctations . 16 

11.  Lateral  grooves  typically  long  and 
distinct  (frequently  reduced  inR. 

s.  slmus,  see  page  752) . “ . 12 


Lateral  grooves  absent  or  typically 
so  short  and  indistij^t  as  to  be 
questionable,  freqxxently  replaced  by 

several  large,  deep,  punctations . 13 

12.  This  and  the  following  subspecies  can¬ 
not  be  distinguished  with  certainty. 

Size  moderate.  Scutal  posterior  margin 
usually  somewhat  sinxioxisj  punctations 
restricted  to  few  of  moderate  size  but 
deep,  distinct,  and  widely  scattered; 
interstitials  normally  few,  rare,  in- 
conspicvujus,  sometimes  fairly  ntimerous 

but  small  and  superficial . ...R.  SIMUS  SIMUS 

Figures  303  and  304 

Size  fairly  large.  Other  characters  as 
above,  although  punctations  are  often 
somewhat  larger  than  in  subspecies 
simtis.  Differentiated  with  certainty 

only  by  association  with  male . R.  SIt'IUS  SMEGAL^SIS 

""  Figures  3^7  and  36^ 
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13.  Coxa  I  with  two  robust  posterior 
spurs  widely  but  not  deeply  divided. 

Scutmn  distinctly  wider  than  long; 
margin  abruptly  converging  posterior 
of  eyes;  lateral  grooves  replaced  by 
four  very  large,  deep  punctations; 
central  field  with  only  four  to  seven 
large,  deep  punctations;  cervical 
grooves  shallow  but  almost  reaching 

posterior  margin . R.  CUSPIDATUS 

Figure's  2$'^  and  ^60 

Coxa  I  deeply  divided . 14 

14.  Scutum  with  very  short  lateral 
groove  containing  four  to  six 
closely  adjacent  punctations; 
several  moderate  size  punctations 
in  central  field;  outline  typically 
shield shape;  cervical  grooves  narrow, 
deep,  and  converging.  A  fairly  small, 

variable  species . .R.  'HIICUSPIS 

Figures"” 319  and  3^0 


Lateral  grooves  absent  or  very  slightly 
indicated  posteriorly;  scutal  outline 
not  shieldshape.  Moderately  large 

tick . 15 

15.  Scutum  with  lateral  grooves  absent  or 
faintly  indicated  posteriorly;  punc¬ 
tations  few,  moderate  size  or  fine; 
interstitials  rare  or  obsolete;  width 

lightly  greater  than  length . R.  LONGICOXATUS 

Figures  27^  and 


Scutum  lacking  lateral  grooves;  with 
three  to  seven  large  punctations  in 
place  of  each  groove  and  v±th  an  equal 
number  of  same  size  in  the  central 
field.  Hyrax  parasite.  Other  char¬ 
acters  uncertain;  see  pages  638  to  640 
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. R.  ?DISTIRCTUS 

Figur'es  2bd  and  Ji64 


16.  Scutum  with  variable  background  of 
irregularly  scattered  fine  to  medium 
size  punctations  among  wliich  fewer 
larger  punctations  are  more  or  less 
distinct;  lateral  grooves  pronotmced, 
long;  outline  distinctly  longer  than 
wide  and  with  characteristically 

sinuous  posterior  margin . .R.  S.  SANGUINEUS 

Figure's  2^1  and  292 
and  295  and  296 


Scutum  with  scattered  punctations  not 
£is  above;  lateral  grooves  short, 
poorly  developed,  or  absent,  never 

rectilinear  or  deep . 17 

17.  Porose  areas  large,  circxilar  or  suh- 
circ\ilar;  interval  between  these  areas 
no  greater  than  their  diameter.  Scutum 
with  widely  scattered  fairly  large  punc¬ 
tations  and  moderate  ntimber  of  superfi¬ 
cial  interstitials  of  variable  size; 
outline  somewhat  wider  than  long  or 
length- width  ratio  approximately  equal; 
lateral  grooves  short  or  indistinct; 
cervical  grooves  shallow,  indistinct, 
may  extend  to  posterior  margin. 

(Rare) . R.  BEQUAHtTI 

Figures'” 25l  and  2^2 


Porose  areas  small  or  moderate,  inter¬ 
val  separating  them  greater  than  their 

own  diameter . 18 
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18.  Scutum  lacking  lateral  grooves;  prune- 
tations  dense  but  superficial,  medium 
size  with  finer  interstitials,  rare 
laterally  anterior  of  eyes  and  on 
scapulae;  posterior  margin  typically 
gradually  roxmded.  (Rare) . 


Scutal  characters  frequently  modified 
by  crowding;  lateral  grooves  superficial, 
short  to  long;  lateral  ridges  more  or 
less  elevated;  punctations  widely  spaced, 
fewer  laterally,  small  to  moderate  size, 
interstitials  rare  or  absent;  posterior 
margin  abruptly  rounded  or  slightly 
tapering.  (Common  in  restricted  areas 
only) . 


. . R.  MDHLENSI 

Figures 


•  -S*  appendiculatus 

Figures  243  and  244 
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Figures  240  and  241,  dorsal  and  ventral  views 
Figure  242,  cf,  variation  in  adaneil  shields 
Figures  243  and  244,  $,  dorseil  and  ventral  views 

RHIPICEPHALUS  APPBJDICIJIATUS 
^udan  "Specimens 

PLATE  Lm 
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RHIPICg>HALUS  APPMmCULATUS  Neumann,  1901 


(Figures  240  to  244) 

THE  BROWN  EAR-TICK 

L  N  $  c?  BIJUATORIA  PROVINCE  RECORDS 


1 

Torit 

Man  (engorged  on) 

Dec 

1 

Ngangala 

Hippotragus  eqviinus  bakeri 

May 

(SVS) 

1 

1 

Katire 

domestic  cattle 

Jan 

31 

245 

622 

Kajo  Kaji 

domestic  cattle 

Dec 

(3) 

21 

32 

Kajo  Kaji 

domestic  cattle 

Jan 

12 

131 

148 

Yei 

domestic  cattle 

Dec 

(2) 

1 

13 

Yei 

domestic  cattle 

Jan 

5 

Yei 

domestic  sheep 

Jan 

6 

1 

2 

Yei 

domestic  sheep 

Dec 

5 

U 

Kajo  Kaji 

domestic  sheep 

Dec 

U 

48 

Kajo  Kaji 

domestic  goats 

Dec 

In  the  Sudan,  R.  appendlctilattja  is  known  only  from  Kajo  Kaji 
and  Yei  on  the  west”banK  of  Equator! a  Province  and  from  Katire 
(3500  feet  elevation)  and  Ngangala  (  - 1700  feet  elevation)  on  the 
east  bank  of  Bquatoria  Province  (Hoogstraal  1954B). 

The  engorged  nymph  removed  at  Torit  from  the  leg  of  one  of 
our  party  who  had  just  come  almost  three  hundred  miles  from  Kajo 
Kaji  is  a  good  example  of  how  an  important  tick  species  may  easily 
be  spread  far  from  its  present  range  by  modem,  fast,  transporta¬ 
tion. 


There  appears  to  be  little  reason  why  R.  appendiculatus  should 
not  be  able  to  maintain  itself  east  of  the  Uile  in  certain  scattered 
areas  of  Torit  District,  though  as  yet  it  has  been  found  only  at 
Katire,  which  is  cooler  and  more  forested  than  are  the  plains.  To 
the  east  and  north  of  Torit  District,  conditions  are  most  likely 
too  arid  for  the  brown  tick.  Most  of  the  west  bank  of  Bquatoria 
Province  is  probably  suitable  for  this  tick. 
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The  first  Sudanese  specimens  of  R.  appendiculatus  were  collected 
Mr.  H.  Luxmoore  at  Kajo  Kaji  and  Yei  in  in  connection  with 

the  first  definitely  known  outbreak  of  East  Coast  fever  in  the  Su¬ 
dan*  (Evans  1952).  Mr.  Luxmoore  sent  these  specimens  to  the  writer 
for  determination,  and  their  identity  was  later  corroborated  by  Dr. 

G.  Theiler.  A  restriction  was  then  placed  on  the  movement  of 
cattle  from  Uganda  into  Kajo  Kaji  and  out  of  Kajo  Kaji  and  Yei 
District. 


*If  East  Coast  fever,  of  which  R.  appendicialatus  is  the  chief 
vector,  had  been  a  significant  problem  in  the  Sudan  earlier,  it 
seems  most  likely  that  the  hard-working  Sudan  Veterinary  Service 
would  have  recognized  it. 

Without  presenting  data,  Schwetz  (1934)  accvised  the  Anglo- 
Egyptian  Sudan  as  being  the  sovnrce  of  an  epizootic  of  Eeist  Coast 
fever  in  Stanleyville,  Belgian  Congo. 

In  Egypt  (Mason  1920),  32  cases  of  this  disease  were  diagnosed 
in  Sudan  cattle  at  the  Cairo  abattoir  in  1917.  Mason  (1922)  further 
reported  that  East  Coast  fever  had  been  demonstrated  in  Sudan  cattle 
arriving  at  Egyptian  quarantine  as  early  as  1913.  So  far  as  it  has 
been  able  to  determine,  the  bulk  of  Egyptian  cattle  imports  from 
the  S^ldan  has  always  been  from  Kordofan  and  Darfvrr  Provinces.  The 
occurrence  of  this  tick  and  of  this  disease  in  these  two  Provinces 
would  be  surprising  indeed.  It  seems  unlikely  that  (l)  the  disease 
is  vinrecognized  in  Kordofan  and  Darfur,  (2)  ine  brown  ear-tick  oc- 
cxjrs  in  these  commercially  important  cattle-raising  areas  of  the 
Sudan,  and  (3)  a  secondary  vector  plays  an  important  role  in  Prov¬ 
inces  from  which  cattle  are  exported. 

Possibly,  early  Egyptian  veterinarians  lumped  animals  imported 
from  Ethiopia,  Kenya,  and  Tanganyika  under  the  designation  “Sudanese** , 
as  is  still  the  practice.  In  the  course  of  sitrveying  the  ticks  ar¬ 
riving  in  Egypt  on  “Sudanese  cattle",  numerous  specimens  of  Amblyomma 
gennna  have  been  obtained.  This  species  is  not  represented  in  avail¬ 
able  Sudan  collections .  Investigation  has  revealed  the  present 
practice  of  referring  to  all  cattle  imported  into  Egypt  from  Africa 
as  “Sudanese".  In  connection  with  Brumpt*s  (1920)  reference  to 
East  Coast  fever  in  Egypt  and  the  possibility  of  its  transmission 
by  R.  simus  and  R.  bursa,  see  DISTRIBUTION  of  R.  s.  simus  (page 
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During  the  1951-52  visit  for  the  present  study  in  the  Sudan, 
R.  appendiculatus  was  found  to  be  still  extremely  numerous  on  al^ 
^st  all  cattle”Tn  the  Kajo  Kaji  area,  and  surprisingly  common  on 
the  Yei  dairy  herd  in  spite  of  a  gammexane  spray  program  in  effect 
there.  In  December  of  1952,  we  also  collected  many  specimens  on 
cattle  at  Yei.  A  careful  watch  for  this  tick  in  southern  Sudan 
is  indicated,  especially  since  a  program  for  restocking  areas  from 
which  cattle  have  earlier  been  eradicated  by  the  tsetse  fly  has 
recently  been  undertaken.  It  is  conceivable  that  this  tick,  if 
unchecked,  could  spread  to  the  point  where  the  valxie  of  the 
entire  program  on  the  west  bank  of  Bqxiatoria  Province  might  be 
severely  jeopardized. 


DISTRIBUTION 

The  brown  ear-tick  reaches  its  northern  limit  in  southern  Sudan 
and  somewhere  in  Ethiopia.  From  this  level  it  extends  to  South 
Africa,  where,  south  of  about  Pretoria,  it  occurs  only  on  the 
coastal  strip.  Within  this  range,  it  is  absent  in  deserts  and  in 
areas  without  shrub  cover.  It  is  common  in  the  Congo  but  most 
probably  absent  or  almost  entirely  absent  in  West  Africa. 

The  range  of  R.  appendiculatus  has  been  mapped  by  the  American 
Geographical  Society  (l9^4j  see  also  ERRATUM  sheet). 

/“WEST  AERKA;  NIGERIA:  Simpson  (1912A)  .  Mettam*s  (1940) 
remark  apparently  refers  to  Simpson^s  report.  GOLD  COAST: 

Stewart ^s  (1933)  statement  that  this  tick  is  common  here  requires 

substantiation^/ 

CENTRAL  AFRICA:  ^CAMEROONS:  Neumann  (1911).  Rageau  (1951, 
1953A,6j  did  not  find  this  species  in  the  Cameroons  and  it  is 
possible  that  Neumann's  record  is  in  error.  ERERCH  EQUATORIAL 
AFRICA:  Fiasson  (1943B) .  Rousselot  (1951)  noted  a  single  col¬ 
lection  from  Oubangvii-Chari  but  did  not  again  report  this  record 
(1953B)_7 

BELGIAN  CONGO  and  RUANDA-URUNDI  (As  R.  nitens:  Newstead, 
Dutton,  and  Todd  1907.  Nuttall  and  War  burton  19l().  Marcq  1924. 
Seydel  1925.  Schwetz  1927A,B,C ,1932, 1933A, 1934.  Schwetz  and 


-  602  _ 


CoUart  1929.  Bequaert  1930A,1931.  Bouvier  1945.  Schoenaers 
1951A,B.  Rousselot  1951»1953B.  Theiler  and  Robinson  1954. 

Santos  Dias  1954.  Van  Vaerenbergh  1954). 

EAST  AFRICA;  SUDAN  (Evans  1952.  Hoogstraal  1954B). 

ETHIOPIA  (Stella  1938A,1939A,B,1940.  Roetti  1939).  iRITREA 
(Carpano  1912,  Stella  1939B,1940.  Sforza  1937.  Ferro-Liiazi  1948). 
BRITISH  SOMALILAND  (Neumann  1922.  Stella  193 8A, 193 9A, 1940). 

^ITALIAN  SOMALILAND;  Paoli  (1916).  Franchini  (1927,19290  ,E). 

Niro  (1935).  Stella  (1938A,1939A,B,1940).  Pelle^ini  (1950) 
says  R.  appendiculatus  is  absent  on  sheep  with  Nairobi  sheep 
disesLse,  and  YonellL-Rondelli  does  not  list  it  in  any  of  her 
papers.  FRENCH  SOMALILAND:  Probably  absent;  HH  observation^ 

KENYA  (Neumann  1912.  Neave  1912.  A.  Theiler  1912B,  Mont¬ 
gomery  1913, 191 7A,B, 1919.  Stordy  1914.  Neumann  1922,  Anderson 
1924A,B.  Harrison  1928.  Walker  1928,1931,1932.  Cowdry  and  Ham 
1930,1932.  Lewis  193U,B,C,1932A,B,1934,1939A,B,1943 ,1946,1950, 

1952.  Brassey-Edwards  1932,1933.  Cowdry  and  Danks  1933.  Daubney 
1933, 1934,1936A,B, 1937,1939.  Daubney  and  Hudson  1931A,B,1933, 

1934.  Fotheringham  and  Lewis  1937.  Reichenow  1937,1940.  Mulligan 
1938.  Lewis  and  Fotheringham  1941.  Lewis,  Piercy  and  Wiley  1946. 
Dick  and  Lewis  1947.  Beaumont  1949.  White  1949.  Binns  1950,1951> 
1952.  Worsley  1950.  van  Someren  1951.  Wilson  1953.  Wiley  1953, 

195  ). 

UGANDA  (A.  Theiler  1910A,1911A,1912B.  Bruce  ^  al  1911.  Neave 
1912.  Warbxurton  1913.  Hutchins  1917,1924.  Neumann  T922.  Richard¬ 
son  1926,1930.  Mettam  1932,1933.  Mettam  and  Carmichael  1936.  Laws 

1948.  Wilson  194aA,B,C,1949,1950A,C,D,E,1951A,B,1953.  Taylor  1954. 
Taylor  and  McAnxilty  1951.  Wiley  1953.  Clifford  1954.  Lucas  1954). 

^  TANGANYIKA  (A.  Theiler  1910A.  Neumann  190X,1910B,1911. 

Donitz  1905,  probably  with  excellent  reason,  stated  that  the  R. 
sanguineus  of  Koch  1903  is  a  mistake  in  identity  of  R.  appenddculatus . 
k.  Theiler  1912B.  Morstatt  1913.  Loveridge  1928.  lequaert  193(5a, 
Allen  and  Loveridge  1933.  Moreau  1933.  Cornell  1936,  Reichenow 
1937,1940,1941A,B.  Zumpt  1942B.  Lowe  1944.  Beakbane  and  Wilde 

1949.  Wilson  1953). 
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SODTHHIN  AFRICA:  ANGOLA  (Manetti  1920.  Sousa  Dias  1950. 
Santos  Dias  I^QB).  MOZAMBIQUE  (Howard  1908,1911.  Bedford  1932B. 
Theiler  1943B.  Santos  Dias  195QB,1951B,1952D,H,1953B.  Wilson 
1953). 


NCRTHERN  RHODESIA  (Neave  1912.  Le  Roux  1934,1937,1947. 
Matthysse  1954.  Theiler  and  Robinson  1954).  SOUTHERN  RHODESIA 
(Robertson  1904B.  Bevan  1910,1915,1920,1927.  Edmonds  and  Bevan 
1914.  Sinclair  1916.1920.  Jack  1921,1928,1936,1942.  Lawrence 
1935,1937,1938A,1942).  NYASALAND  (Old  1909.  Garden  1912.  Neave 
1912.  De  Meza  1918A.  Lamborn  1929.  Wilson  1943,1944,1945,1946, 
1950B.  Beakbane  and  Wilde  1949.  Binns  1951). 

SOUTHWEST  AERICA  (Neumann  1901.  Tromsdorff  1914).  BEDHUANA- 
LAND  (Eastern  part;  Theiler,  unpublished). 

UNION  OF  SOUTH  AFRICA  (Neumann  1901, 19U.  A.  Theiler  1903, 
1905B,1906,1909A,B,C,1910A,1911B, 19128,1921.  As  R.  nitens; 

Neumann  1904.  A.  Theiler  and  Stockman  1904.  Loiinsbury  1^4A, 
B,C,1905A.  Howard  1908.  A.  Theiler  and  Christy  1910.  Donitz 
1910B.  Moore  1912.  Nuttall  1914A.  Van  Saceghem  1914.  Dixon 
1914.  Borthwick  1918.  Bedford  1920,1929B.  Cowdry  1925B,C, 
192^,1927.  A.  Theiler  and  du  Toit  1926,1928.  Sergent,  Donatien, 
Parrot,  Lestoquard,  and  Plant\ireux  1927B.  P.  J.  du  Toit  1928, 
1931,1947.  Curson  1928.  P.  J.  du  Toit  and  Viljoen  1929.  Bed¬ 
ford  19328,1934.  Alexander  axid  Neitz  1933,1935.  Bedford  and 
Graf  1934,1935,1939.  Cooley  1934.  Pijper  1934.  Pijper  and  Dau 
1934.  M.D.  1936.  J.  H.  S.  Gear  and  Bevan  1936.  Nieschulz  and 
du  Toit  1937.  Pijper  and  Crocker  1938.  Neitz  and  du  Toit  1938. 

J.  H.  S.  Gear  1938.  Neitz  1939,1948,1950,1953.  Neitz,  Alexander, 
and  Mason  1941.  R.  du  Toit,  Graf,  aM  Bekker  1941.  R.  du  Toit 
1942B,C ,1947.  Thorburn  1947.  Bekker,  Graf,  Malan  and  Van  der 
Merwe  1949.  Graf  and  Bekker  1949.  Whitnall  and  Bradford  1949. 
Theiler  1949B,C,1952A,B.  Jansen  1952.  Meeser  1953.  J.  Gear 
1954). 


Note:  The  South  African  "aberrant  strain"  which  was  con- 
sidered  possibly  an  arid-adapted  strain  (Theiler  1949B,  p.  283) 
is  actually  R.  pravus  according  to  Theiler  and  Robinson  (1953). 
The  range  of”"this  tick  in  South  Africa,  as  mapped  by  the  American 
Geographical  Society  (1954),  was  modified  on  their  Erratum  Sheet. 


OUTLYING  ISLANDS;  ZANZIBAR  (Neave  1912.  Aders  1917). 
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HOSTS* 


Most  prominently  listed  as  hosts  of  all  stages  of  R.  appendicu- 
latus  by  most  authors  are  cattle,  but  domestic  goats,  s'Heep,  horses, 
rallies,  donkeys,  and  dogs  are  also  commonly  listed.  The  comparative 
incidence  on  these  animals  has  seldom  been  carefully  observed.  The 
brovm  ear-tick  appears  to  feed  more  readily  on  cattle  than  it  does 
on  sheep,  according  to  Worsley  (1950).  A  single  male  has  been  re¬ 
ported  from  a  domestic  chicken  (Lucas  1954). 

Wild  antelopes  and  buffalo  are  frequently  reported,  and  nu¬ 
merous  other  animals  are  infested  on  occasion.  Wild  carnivores 
appear  to  be  parasitized  only  rarely. 

Larvae  and  sometimes  nymphs  feed  on  medium- small  animeils  such 
as  hares  and  cane  rats,  and  may  also  attack  man.  Mostly,  however, 
they  are  known  from  the  same  larger  size  hosts  as  adults.  The 
question  of  why  some  larvae  and  nymphs  choose  smaller  hosts  de¬ 
serves  further  investigation. 

In  connection  with  the  accoxmt  of  noninfestation  of  yoxmg  ante¬ 
lopes  (below) ,  it  is  of  interest  that  Binns  (1951)  has  reported  that 
calves  tied  to  trees  in  the  Lela  District  of  Kenya  were  attacked 
within  two  days  after  birth.  Although  these  calves  harbored  only 
one  or  two  ticks  during  the  first  week,  four  to  ten  ticks  infested 
them  after  a  fortnight.  At  the  end  of  the  month,  over  twenty 
brown  ear-ticks  were  feeding  on  some  calves.  Afterwards,  the  cottnt 
fluctuated  considerably  but  averaged  weekly  12.9  adult  ticks  per 
animal  for  six  calves  for  three  months.  This  was  a  lower  average 
than  for  freely  grazing  older  animals  (but  “adequate  to  provide  a 
reasonable  exposure  to  East  Coast  fever" ) . 

Advilt  Hosts  (only  wild  animals  listed) 

Antelopes ;  Death  of  waterbuck  due  to  heavy  infestation  (Hutchins 
1917).  Most  of  the  following  antelope  hosts  have  been  reported  by 
several  authors .  Uganda  kob  (Warburton  1913 ) .  Nyala,  kudu  (Bed¬ 
ford  1932b,  Santos  Dias  1952D).  Impala  (Bedford  1932B.  Santos  Dias 
1952D.  Meeser  1952).  Bushbuck,  waterbuck  (Bedford  1932b).  Sable 
antelope,  Livingstone^s  suni,  steenbuck,  klipspringer  (Jack  1942). 

*The  matter  of  domestic  animal  hosts  will  be  treated  in  the  forth¬ 
coming  volimie  on  disease  relations  of  African  ticks.  Nvunerous  addi¬ 
tional  host  records  are  provided  in  the  APPENDIX. 
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Whita-bearded  gnu  (Loveridge  1928).  Dik-dik  (Loveridge  1928, 

Stella  1939B).  Kobus  ellipsiprymus  and  Adenota  vardoni  (Schwetz 
and  Collart  19297^1  Rippotragus  niger  roosevelti  (Santos  Dias 
1952D).  Hartebeest  and  lechwe  (Matthysse  1954 

Mettam  (1933)  reported  the  interesting  observation  that 
newly-born  kob,  dxiiker,  bushbuck,  and  reedbuck  in  an  Entebbe 
paddock  heavily  infested  vrith  R.  appendiculatus  and  R.  evertsi 
were  in  no  instance  affected  by  these  ticks.  ~ 

Buffalo:  (Howard  1908,  Richardson  1930,  Lewis  19310,1943, 
Walker  1932,  Jack  1942,  Santos  Dias  1950B,1952D). 

Carnivores;  Hxinting  dog  (Lycaon  sp.)  (Howard  1908).  Lion 
(Zumpt  1^456,  Santos  Dias  1953^,  Matthysse  1954).  Fells  capensls 
Mndei  (Allen  and  Loveridge  1933).  Jackal  (Santos  Mas  195 2D, 

19^36 ) .  Leopard  (Santos  Dias  1952H,1953B,  Matthysse  1954). 

Man;  (Howard  1908). 

Miscellaneous;  "All  game  animals  in  Kenya"  (Lewis  193 9A) 
but  "rare  on  game  in  Masai  Reserve"  (Lewis  1934).  Warthog  and 
elephant  (Zumpt  1942B).  Zebra  (Lewis  1931,1932,  Santos  Dias 
1952D,  Matthysse  1954).  Giraffe  (Santos  Dias  1953B). 

Stage  of  Tick  Questionable 

Squirrel  (Bedford  1932B).  Hares  (Schwetz  1927A,  Jack  1942). 

Nymphal  Hosts 

Hares  and  rock  rabbits  (Pronolagus  sp.)  (Theiler,  \jnpublished). 
Large  cane  rat  (Wilson  1950B).  Bush  squirrel  (Santos  Dias  1952D). 
Duiker  (Lewis  1931C).  Zebra,  hartebeest,  lechwe,  kudu,  hares 
(large  numbers),  and  jackals  (Matthysse  1954).  Man  (Bquatoria 
Province  record  above.  Pijper  and  Dau  1934). 

Tick  identification  "probable":  elephant- shrews  (RMnonax 
chrysopygus  and  Petrodromus  s.  sultani)  and  Peter's  gazelle 
(Lumsden  1955) .  Parasitism  of  elephant  shrews  by  nymphs  of  this 
species  is  probably  rare  or  questionable. 
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Larval  Hosts 


Hares  (Lewis  1934).  Man  (Pijper  and  Dau  1934).  See  APPENDIX. 


BIOLOGY 

R.  appendicul atus  is  a  three  host  tick.  In  Nyasaland,  where 
there  is  a  single  rainy  season  each  year,  the  brown  ear-tick  pro¬ 
duces  one  generation  a  year  (Wilson  1946,1950B)  but  in  South  Africa 
it  may  produce  one  or  two  generations  a  year  (Lounsbury  1904) .  In 
Kenya  and  Uganda,  where  two  rainy  seasons  occur  each  year,  multi¬ 
plication  is  faster  and  two  or  three  generations  breed  within  a 
twelve  months*  period  (Wilson  1953).  As  stated  in  the  section 
on  HOSTS  above,  adults  feed  on  large  animals,  nymphs  attack 
large  or  medium  size  hosts,  and  larvae  appear  to  prefer  small 
to  medim  size  animals  above  the  size  of  usual  rodents.  Varia¬ 
tion  in  size  and  striicture  of  this  species,  as  influenced  by 
hosts  and  environment,  are  discTossed  under  REMARKS  below. 

Life  Cycle 

In  Nyasaland,  Wilson  (195QB)  found  that  under  optimtim  condi¬ 
tions  of  high  humidity,  from  110  to  129  days  are  necessary  to 
complete  the  life  cycle.  In  South  Africa,  Lounsbury  reared  the 
brown  ear-tick  through  its  life  cycle  in  from  61  to  146  days 
depending  on  the  season.  Nuttall  (1913B),  working  in  an  English 
laboratory,  reared  this  species  in  a  minimum  of  115  days,  from 
preovi position  to  preoviposition  period,  when  maintained  at 
between  17°C.  and  20°C. 

Nuttall  (1913B)  summarized  his  life  cycle  studies  about  as 
follows:  R.  appendiculatus  reqiures  three  hosts  upon  which  to 
feed  in  its  larval,  nymphal,  and  ad-ult  stages.  Larvae  usually 
remain  on  the  host  for  from  three  days  to  a  weekj  when  they  re¬ 
main  considerably  longer  they  either  do  not  imbibe  blood  freely 
or  they  may  not  actually  attach  on  the  day  on  which  placed  on 
the  host.  Elngorged  larvae  drop  off  up  to  fifteen  days  after 
having  been  placed  on  the  host.  Nymphs  remain  on  the  host  for 
five  to  eleven  days.  Fertilized,  replete  females  abandon  the 
host  after  six  to  fourteen  days.  Males  attach  to  the  animal 
for  longer  periods,  and  tinfertilized  females  may  remain  on  the 
host  up  to  24  days. 
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The  temperature  at  which  the  host  is  maintained,  id. thin  the 
limits  observed,  exerts  no  apparent  influence  on  the  time  that 
different  stages  remain  attached.  Postfeeding  metamorphosis  re¬ 
quires  the  following  time;  from  egg  to  larva,  32  to  65  days  at 
17°C .  to  19°C . ;  from  larva  to  nympn.  Tour  to  six  days  at  30°C . , 
or  21  to  41  days  at  1^^.  to  l7^ . ,  or  60  to  75  days  at  13°C .  to 
14^.;  from  nymph  to  adult,  ten  days  at  37^.,  or  21  to  38  days  at 
20°C.,  or  64  days  at  14'^.  Away  from  the  host,  therefore,  tem¬ 
perature  markedly  influences  the  rate  of  development. 

Once  the  female  abandons  the  host,  oviposition  commences 
after  six  to  23  days  at  17®C.  to  19°C.,  or  after  fifty  to  sixty 
days  at  12°C.  Oviposition  continues  for  from  fifteen  to  56  days, 
during  which  period  the  female  lays  from  3000  to  5770  eggs. 

Nuttall*s  average  minimum  times  and  Theiler's  minimum  eind 
maximum  times  for  various  periods  of  the  life  cycle  are  summarized 
as  follows; 


PERIOD 

DAYS 

Nutt all  (1913B) 

Theiler  (1943B) 

Preovi position 

6 

(17-19^0.) 

5-40 

Oviposition  to  hatching 

32 

»28 

Larval  prefeeding  period 

7 

Larva  feeds 

3 

3-7 

Premolting  period 

21 

(170c.) 

10-49 

NymphaQ.  prefeeding  period 

7 

— 

Nymph  feeds 

5 

(20°C . ) 

3-7 

Premolting  period 

21 

10.61 

Adult  prefeeding  period 

7 

Female  feeds 

6 

4-10 

Total 

115 

63-202 

Field  observation  indicates  the  extreme  importance  of  knowing 
not  only  the  temperature  but  also  relative  humidity  at  which  all 
rearing  experiments  such  as  these  are  accomplished. 


*Eggs  require  three  months  for  hatching  in  wintertime.  South  Africa. 
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Life  cycle  figxires  published  by  Wilson  (1950B)  for  Nyasaland 
fall  well  within  the  above  limits.  Lewis  (1939B)  in  Kenya  fovind 
that  larvae  and  nymphs  remain  on  their  host  for  several  days 
longer  than  the  above  periods. 

Females  in  Nyasaland  engorge  and  oviposit  only  during  the  wet 
season  when  the  relative  humidity  is  above  1%.  Adults,  especially 
engorged  females,  are  rare  at  other  times  of  the  year.  Unengorged 
larvae  die  in  large  numbers  during  the  cool,  dry  months  of  the  year, 
but  nymphs  are  common  at  this  season.  Under  optimum  conditions  of 
high  humidity,  110  to  129  days  are  necessary  to  produce  adults  of 
the  Fi  generation  in  Nyasaland  (Wilson  1944,1946,19508). 

The  life  cycle  in  Northern  Rhodesia  is  much  like  that  of  A. 
variegatum  (Matthysse  1954),  although  adult  brown  ear- ticks  are 
more  severely  restricted  to  the  wet  season.  No  adults  appear  until 
November,  when  they  reach  a  high  peak  of  abundance,  but  their  num¬ 
bers  drop  rapidly  in  the  dry  season,  late  March  and  early  April, 
and  until  October  adults  are  rare.  In  some  areas,  however,  a  few 
adxilts  persist  through  the  dry  season.  Larvae  are  not  found  until 
late  in  the  rainy  season,  late  Februarj'’,  and  are  abundant  from 
March  through  August.  Larval  and  nymphal  incidence  overlaps  from 
early  April  through  August,  but  nymphs  rapidly  disappear  with  Sep¬ 
tember's  hot  weather  and  are  completely  absent  by  early  November. 
Incidentally,  adults  of  R.  compositus  (a  R.  ayeri )  proceed  those 
of  R •  appendiculatus ,  beTng  abundant  in  September  and  Octo ber  and 
present  in  some  numbers  in  July,  August,  and  November.  This  may 
have  some  significance  in  maintaining  and  transmitting  East  Coast 
fever  in  cattle  when  adult  brown  ear-ticks  are  absent. 

In  laboratory  studies  on  the  effect  of  artificial  climates 
(Mulligan  1938) ,  engorged  females  proceeded  to  oviposit  when  re¬ 
turned  to  a  temperature  of  24°C.  to  27°C.  after  having  been  ex¬ 
posed  to  1°C .  to  4°C .  for  eight  or  nine  days.  Many  of  the  reu. 
sulting  eggs  shriveled  and  died;  some  larvae  that  hatched  did 
siurvive  but  many  others  succumbed.  Eggs  hatched  after  having 
been  expxssed  to  the  same  low  temperature  range  for  six  hours. 

About  half  of  the  engorged  larvae  subjected  to  the  low  temper¬ 
ature  failed  to  molt  and  died. 

The  survival  of  ticks,  whether  fed  or  unfed,  is  of  practical 
importance.  Lewis  (1939B) ,  working  in  Kenya,  has  recorded  the 
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longest  svLTvival  time  for  iinfed  stages  of  R.  appendiciilatus ;  larvae 
about  nine  and  a  half  months,  nymphs  about  twenty  months,  and  adults 
about  two  and  a  half  years.  In  South  Africa,  du  Toit  (1928B)  noted 
the  same  survival  time  for  adults  in  the  laboratory  and  also  that 
unfed  adults  remained  in  the  field  for  fourteen  months.  Nuttall 
(1913B)  was  able  to  keep  iinfed  larvae  alive  for  eleven  months 
(slightly  longer  than  Lewis*  observations)  but  survival  periods 
for  other  stages  were  shorter  than  those  of  Lewis.  Wilson  (1946) 
could  not  maintain  unfed  larvae  in  his  Nyasaland  laboratory  for 
more  than  a  week  or  so. 


Ecology 

As  many  as  1000  individuals  of  this  species  may  be  found  on 
single  host,  most  commonly  on  the  ear,  on  the  inner,  concave, 
surface  and  especially  along  the  anterior  margin.  When  the  in¬ 
festation  is  heavy,  fewer  numbers  also  attack  around  the  base 
of  the  horns,  eyelids,  cheek,  neck,  tail  switch,  udders,  scrotum, 
vtilva,  anvis,  and  flanis  (Wilson  19483,1949,  Beakbane  and  Wilde 
1949).  Immature  stages  are  mostly  on  the  ears  but  not  deep  in 
them,  as  is  true  of  immature  R.  evertsi.  Immature  B.  decoloratus 
are  frequently  associated  witli  R.  append ic ulattis  along  the  edge 
of  the  ear.  If  the  host  is  heavily  infested,  immature  brown  ear- 
ticks  may  be  found  on  many  parts  of  the  animal *s  head.  Unengorged 
larvae  and  nymphs  are  so  small  that  they  are  diffictilt  to  detect 
on  the  host  (Wilson  194SC). 

Heavy  infestations  of  brown  ear-ticks  and  of  nymphs  of  R. 
evertsi  on  and  in  the  ears  of  cattle  frequently  leads  to  a  severe 
bacterial  otitis,  caused  by  Corynebacteriiim  pyogenes,  and  sloughing 
of  the  external  ear  (Clifford  1954).  Dr.  J*.  I.  Taylor,  recently 
Director  of  the  Uganda  Veterinary  Service,  states  (conversation) 
that  the  tympanic  membrane  is  frequently  ruptured  by  heavy  infesta¬ 
tions  and  a  severe  lymphangitis  occurs  in  the  head  and  neck  regions. 

In  order  to  assess  the  degree  of  infestation  of  cattle  in 
the  Lela  district  of  Kenya,  an  area  with  about  58  inches  of  well 
distributed  annual  rainfall  and  with  a  high  average  temperatxire 
and  humidity,  the  East  African  Veterinary  Research  Organization 
(Binns  1951)  removed  a  single  animal  out  of  each  local  herd  at 
fortnightly  intervals  and  collected  the  ticks  from  its  ears. 
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Over  a  period  of  seven  months  the  weekly  count  per  animal  averaged 
only  27.3  adult  brown  ear-ticks,  varying  from  sixteen  to  41  on 
each.  Higher  covmts  had  been  anticipated  in  view  of  the  apparently 
favorable  conditions  for  these  ticks  in  the  area  and  because  of  the 
presence  of  East  Coast  fever.  The  same  report  gives  average  coimts 
from  other  areas,  correlated  with  rainfall,  vegetation,  and  incidence 
of  disease. 

The  distribution  of  the  brown  ear-tick  in  South  Africa,  brief¬ 
ly  svunmarized  from  Theiler's  (1949)  detailed  stvidy,  is  as  follows; 

It  is  present  in  areas  with  annual  rainfall  above  fifteen  inches, 
provided  that  bush  and  shrub  coverage  is  adequate.  With  proper 
dipping  practices  and  restriction  of  wild  game  movement  this  tick 
can  be  eradicated^.  Theiler’s  report  should  be  consulted  by  any¬ 
one  seriously  concerned  with  this  parasite. 

In  Kenya,  where  temperatures  are  higher  than  in  South  Africa, 
an  average  rainfall  of  twenty  inches  or  more  appears  necessary  for 
R.  appendiculatus  to  maintain  itself  (Wiley  1953).  Because  various 
workers  have  so  intimately  associated  their  studies  on  the  life 
cycle  and  their  observations  on  the  seasonal  incidence  of  the  brown 
ear-tick,  this  subject  has  been  discussed  under  Life  Cycle  above. 
Other  climatic  factors  are  presented  below. 

Lewis*  (1939A)  findings  in  Kenya  corroborate  Theiler’s  state¬ 
ments  for  South  Africa.  There,  the  tick  is  absent  from  the  plains, 
desert,  and  high  plateau  areas,  but  common,  especially  between 
4,800  feet  and  7,000  feet  elevation,  where  vegetation  provides 
enoiigh  shade  to  meet  its  requirements.  Alt  is  of  interest  to 
interpolate  here  that  Kajo  Kaji,  Yei,  and  Katire,  from  where  these 
specimens  were  taken  in  the  Sudan,  are  at  about  3000  feet  elevation; 
these  areas  are  more  forested  than  most  of  Torit  District  7*  Lewis 
concliided  that  R,  appendiculatus  is  active  at  all  times  of  the  year 
but  more  so  during  tne  rainy  season,  and  that  it  thrives  best  when 
the  mean  maximum  temperature  is  between  60°F.  and  80°F.,  and  the 
mean  minimum  between  50°F.  and  60°F.  Lewis*  1931  and  1932  papers 
give  other  details  of  the  presence  or  absence  of  R.  append ic ulatus 
in  Kenya.  ” 


*A  number  of  veterinarians  believe  that  under  most  African  condi¬ 
tions  complete  eradication  is  impossible  and  while  control  to 
prevent  otitis  and  lymphangitis  should  be  practiced,  restricted 
populations  should  be  allowed  to  remain  to  induce  East  Coast  fever 
immunity  in  calves. 
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In  Uganda,  after  a  series  of  dry  years,  the  numbers  of  R. 
ap^endiculatus  decrease  to  the  point  where  East  Coast  fever  Ts  not 
maintained  in  cattle  in  endemic  form.  When  the  disease  is  intro¬ 
duced  during  the  great  increase  of  the  species  in  abnormally  wet 
years,  the  mortality  of  the  now- susceptible  cattle  may  be  serious 
(Wilson  1948a) .  It  has  been  suggested  that  this  tick  should  not 
be  entirely  eradicated  in  order  to  maintain  its  hosts*  immunity 
to  East  Coast  fever. 


By  way  of  svtrnming  up  the  ecology  and  distribution  of  the  brown 
ear-tick,  Wilson  (1953)  has  designated  the  "R.  appendiculatus  -  A. 
variegatum  association'*  of  East  and  Centra]  Africa,  this  inter-"” 
esting  and  important  contribution  is  reviewed  herein  under  A. 
variegatm  (cf.  page  274;  also  R.  pravus ,  page  )  and  should 
by  all  means  be  consulted  by  anyone  concerned  with  the  biology  of 
the  brown  ear-tick.  Reichenow  (1941A,B),  from  his  own  observa¬ 
tions  in  Tanganyika,  has  also  stressed  the  practical  importance 
of  knowing  the  ecology  and  distribution  of  this  parasite. 

The  red- billed  oxpecker,  or  tickbird,  Buphagus  erythrorhyn- 
chus  (Stanley),  which  attends  all  the  larger  nerbivores  except 
the  elephant  and  the  hippopotamus,  has  been  shown  by  Moreau  (1933) 
to  be  a  predator  of  some  importance  on  R.  appendiculatxis  and  on 
other  economically  important  ticks.  Of  the  5^  tickbirds  examined 
in  Tanganyika,  almost  500  brown  ear- ticks  were  found  in  the  stom¬ 
ach  of  thirty.  The  number  of  brown  ear- ticks  per  stomach  ranged 
from  one  to  96. 

In  Kenya,  van  Someren  (1951)  removed  59  adult  and  nymphal 
brown  ear-ticks  from  the  stomachs  of  eight  of  the  same  birds  that 
he  examined;  none  were  found  in  four  others  of  the  same  kind.  He 
found  112  n’jTnphs  and  adults  in  stomachs  of  all  seven  specimens 
of  B.  a.  africanus  that  he  examined  in  Kenya. 

A  further  discussion  of  birds  feeding  on  ticks  is  presented 
Tonder  biology  of  A.  variegatum,  page  275. 

The  chalcid  wasp  parasite  Hvinterellus  hookeri  Howard,  1908, 
has  been  found  infesting  nymphal  brown  ear-ticks  removed  from 
hares,  Lepus  capensis  subsp. ,  in  South  Africa  (Cooley  1934). 

Cooley  did  not  find  this  wasp  in  ticks  in  Kenya  (Price  1948) 
but  Philip  (1954)  has  found  it  in  nymphal  kennel  ticks  there. 

For  a  brief  discussion  of  this  wasp,  see  biology  of  R.  s. 
sanguineus ,  pages  710  to  712. 
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DISEASE  RELATIONS 


MAN;  Boutormeuse  fever  (Rickettsia  conorii). 

The  virus  of  Rift  Valley  fever  of  man  and  animals  survives 
only  until  the  tick  molts  and  is  transmissible  only  experimentally. 

CATTLE;  The  common,  important  vector  of  East  Coast  fever 
(Theileria  parva);  experimental  work  with  the  “tvrming  sickness** 
form  also”reported .  Pseudo  Eeist  Coast  fever  (T.  mutans).  Red- 
water  (Babesia  bigemina) .  Louping_ill  (vims)” (experimental) . 

Not  a  vector  of  bovine  infectioiis  petechial  fever  (Ondiri  dis¬ 
ease)  (virus) . 

SHEEP;  Nairobi  sheep  disease,  and  (experimentally)  loupins- 
ill  (TOTvirus). 

GOATS;  Nairobi  sheep  disease  (virus) . 

HCRSES;  Louping-ill  (virus)  (experimental).  Not  a  vector 
of  horsesickness;  virus  is  not  transmitted  to  the  progeny  of 
ticks  from  fatally-infected  hosts. 


REMARKS 

Integumentary  sense  organs,  which  are  fixed  in  number  and 
location,  and  which  are  essentially  similar  in  all  stages  of 
the  tick,  though  more  primitive  in  larvae,  have  been  described 
and  illustrated  by  Dinnik  and  Zumpt  (1949). 

A  misformed  specimen  has  been  described  and  ill\istrated  by 
Nuttall  (1914A)  (repeated  nost  subsequent  workers  on  the  sub¬ 
ject)  and  a  gynandromorph  has  been  reported  by  Santos  Dias  (1952E). 

Schulze’s  work  on  the  brown  ear- tick  has  included  certain 
aspects  of  the  larval  gut  (1943B),  of  the  larval  halier’s  organ 
(1941),  and  of  the  external  body  structtire  of  males  (1932C). 

n 

Copulation  has  been  observed  by  Donitz  (1905)  and  discussed 
by  Christophers  (1906);  the  same  remarks  as  for  R.  e.  evertsi 
(page  652)  apply  to  the  brown  ear- tick.  ~ 
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That  the  wide  range  of  adtilt  size  and  appearance  (scutal 
smoothness,  degree  of  pionctation,  depth  of  lateral  grooves,  pres¬ 
ence  of  hairs  on  basis  capitiili,  presence  of  dorsal  concavity  of 
palpi,  shape  of  adanal  shields,  presence  of  accessory  shields, 
size  and  shape  of  tarsi  and  of  porose  areas,  etc.)  is  due  to 
variation  in  fullness  of  feeding  of  the  immature  stages  has  been 
convincingly  presented  by  Nutt all  (1913). 

It  appears,  however,  that  no  matter  how  variable  this  species 
may  be,  it  is  seldom  difficult  to  distinguish  from  other  species. 

When  making  the  rather  sizeable  collections  of  R.  appendicu- 
latus  at  Kajo  Kaji  and  Yei,  in  December  of  1951 >  it  was  noted 
til  at  specimens  from  the  ears  of  cattle  were  consistently  of  rather 
uniform  size  and  similar  in  structure  and  appearance.  But  spec¬ 
imens  from  sheep  and  goats  varied  considerably  in  size  and  struc¬ 
ture,  and  many  were  malformed.  Upon  returning  to  Yei  in  December 
of  1952,  additional  specimens  were  obtained  from  cattle.  Many 
of  these  were  as  variable  and  misshapen  as  the  previous  year’s 
collections  from  goats  and  sheep.  The  factors  behind  these  dif¬ 
ferences  are  too  complex  to  allow  conjecture  over  the  reason, 
interesting  as  it  might  be  to  do  so.  It  is  suggested,  however, 
that  other  reasons,  besides  immature  stage  nutrition,  may  drana- 
tically  influence  the  parasite’s  well-being  and  should  be  inves¬ 
tigated. 


IDENTIFICATION 

Males  vary  in  overall  length  from  1.8  mm.  to  4.4  mm. j  "normal " 
males  are  3.0  mm.  or  above  in  length.  They  are  usually  brownish 
or  reddish-brown,  but  nay  be  very  dark;  the  legs  are  always  red¬ 
dish-  brovm.  The  clearly-defined  dorsal  process  of  coxa  I  res¬ 
tricts  this  species  to  a  rather  small  group  among  which  it  can 
be  distinguished  by  the  deep,  long  lateral  grooves,  pecviliar 
scutal  punctation,  shape  and  rounded  posterior  margins  of  adanal 
shields,  flat  eyes,  etc.  Scutal  punctations  of  moderate  size 
are  evenly  spaced  in  the  central  area  of  the  scutxim  but  almost 
or  entirely  disappear  in  the  lateral  fields  and  outside  of  the 
lateral  grooves.  Posteromedian  and  paramedian  grooves  are  narrow 
but  distinct  and  the  cervical  fields  are  more  or  less  retictilate, 
especially  in  large  specimens.  A  caudal  process  is  sometimes 
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present.  The  characteristic  elongate  shape  of  the  adanal  shields 
with  their  slightly  rounded  angles  is  most  distinctive  after  some 
series  have  been  examined.  Variation  in  shape  of  the  adanal 
shields  is  illustrated  (Figure  242).  The  basis  capituli  is  some¬ 
what  variable  in  that  the  lateral  margins  may  be  more  or  less 
angled,  depending  largely  on  the  size  of  the  individual. 

Females  are  similar  to  males  in  color  and  quality  of  puncta- 
tions.  ^he  scutm  has  a  distinctive  outline  (Figure  243)  that 
may  be  slightly  more  narrowly  roxmded  posteriorly  than  the  spec¬ 
imen  herein  illustrated;  it  is  as  wide  as  or  slightly  wider  than 
long.  The  lateral  grooves  are  frequently  short  or  poorly  defined 
the  transition  to  the  raised  lateral  border  of  the  scutum  may  be 
gradual  or  abrupt;  the  lateral  grooves  are  often  picked  out  by  a 
row  of  medivim  size  pxinctations .  The  long  cervical  grooves  that 
extend,  albeit  shallow,  to  the  posterior  margin  of  the  scutxam 
demarcate  oval  fields  beside  the  central  field,  a  characteristic 
aspect  of  this  species;  combined  with  it  is  the  moderate  density 
of  small  to  moderate  size  punctations  scattered  over  the  scutum. 
In  small  females,  the  punctations  are  frequently  less  numerous 
and  the  scutal  surface  is  not  so  markedly  divided  into  a  central 
and  two  oval  fields  within  a  raised  lateral  border.  The  porose 
areas  vary  vrith  the  size  of  the  individual. 
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Figiire  245,  dorsal  view.  Figure  A,  adanal  shield. 
Figure  246,  5,  dorsal  view.  Figtire  247,  larva,  dorsal  view. 
Figvire  248,  nymph,  dorsal  view. 


RHIPICEPHALUS  ARNOLD I 

^After  Theiler  and  Zumpt  (1950)  in  Zumpt  (1950A)_7 


PLATE  L>DC 
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RHIPICEPHALUS  ARITOLDI  Theiler  and  Zumpt,  1950*. 


(Figures  245  to  248) 
ARNOLD *S  BROWN  TICK 


L  N  5  cf  EQUATORIA  PROVINCE  RECORDS 


1 


10 


Ikoto  Lepus  capensis  crawshayi 

Lotti  Forest  ^raomys  tvillbergi  sudanensis 


Feb 

Apr 


These  are  the  only  records  of  this  species  aside  from  the 
original  collections  from  Transvaal  and  Cape  Province,  South  Afri¬ 
ca.  Dr.  Theiler ‘s  identification  of  the  larval  specimen  noted 
above  is  tentative. 


DISTRIBUTION 

The  actual  distributional  picture  of  R.  arnoldi ,  presently 
knovm  only  from  the  Union  of  South  Africa  and  the  Sudan,  remains 
to  be  ascertained. 

EAST  AFRICA;  SUDAN  (Hoogstraal  1954B) . 

SOUTHERN  ATOIC A;  UNION  OF  SOUTH  AFRICA  (Theiler  and  Zumpt, 
in  Zmpt  I95OA) . 


HOSTS 

Hare,  Lepus  sp..  and  rock  hare,  Pronola^s  sp.  (Theiler  and 
Zumpt  in  Zumpt  1950A) .  Lepus  capensis  crawsr^i  and  larva  on 
Praomys  tullbergi  sudanensis  (Equatoria  Province  records  above) . 


BIOLOGY 


Unstvidied. 


*^Described  in  Zumpt  (1950A) . 
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DISE/ISE  RELATIONS 


Unstudied, 


REMARKS 

The  Sudan  material  was  identified  by  Dr.  G.  Theiler.  Santos 
Dias  (1952H)  has  compared  this  species  with  R.  serranoi. 


IDENTIFICATION 

The  following  diagnosis  is  taken  from  the  original  description 
of  this  species. 

n 

Males  are  like  those  of  R.  muhlensi  in  that  they  possess  a 
well  developed  dorsal  projection  of  coxa  I  and  have  lateral  grooves 
indicated  only  by  punctations.  They  differ  firomR.  muhlensi  in 
that  the  scuta!  punctations  are  larger,  the  basis'”capituli  fs 
broader  and  has  more  acute  lateral  angles,  the  palpi  are  more 
compressed,  and  the  adanal  shields  and  spiracular  plates  are 
different.  The  middle  festoons  do  not  protrude;  the  postero¬ 
median  groove  is  narrow  and  long,  the  paramedian  grooves  are 
elongate-oval,  and  an  the  grooves  are  reticulate.  Size  is 
2,25  ram,  to  3.00  mm,  long  and  1.66  mm,  wide;  color  light  to 
dark  brown;  shape  convex. 

Female  palpi  are  unusually  triangular  in  combined  appearance 
when  the  mouthparts  are  tilted  downwards.  The  basis  capltuli, 
about  twice  as  wide  as  long,  converges  strongly  anteriorly  in 
an  extension  of  the  same  angle  as  the  lateral  margins  of  the 
palpi.  The  scutum  is  slightly  longer  than  wide  and  posterior 
of  the  eyes  is  sharply  narrowed  to  a  comparatively  long,  nar¬ 
rowly  pointed,  posteromedian  angle.  No  lateral  grooves  are 
present  but  the  scuta!  periphery  is  raised  and  the  cervical 
fields  depressed;  the  cervical  grooves  converge  from  the  deep 
anterior  pits  to  the  anterior  third  of  the  scutum  and  thence 
diverge  as  shallow  grooves  extending  almost  to  the  posterior 
margin.  Scutal  punctations  are  mixed,  irregular,  larger  and 
denser  than  those  of  the  male  in  the  central  area  but  fewer 
in  lateral  raised  areas. 

Theiler  and  Zumpt  (loc.  cit . )  also  described  and  illustrated 
the  immature  stages. 
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Figures  249  and  250,  <5*,  dorsal  and  ventral  views 
Figures  251  and  252,  5,  dorsal  and  ventral  views 

^glCEPH&LUS  BEgUmTI 
cf.  Central  Af'rican  Specimen  (after  Zumpt) 
g,  Sudan  Specimen 

PLATE  U3J 
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RHIFICEPHALUS  BH^UAHITI  Zumpt,  1950. 


(Figiires  249  to  252) 

BEQUAERT‘S  BROWN  TICK 

L  N  $  (?>  BiUATCRIA  PROVINCE  RECORD 

1  Na^ichot  domestic  goat  Dec 

Nagichot  is  at  65OO  feet  elevation  in  the  Didinga  Mountains 
of  Eastern  District.  R.  begiiaerti  is  knovm  from  the  Sudan  by 
only  this  single  speciron. 


DISTRIBUTION 

R.  begtiaerti  appears  to  be  a  rare,  mountaiiwinhabiting  tick 
of  Central  Africa  and  nearby  moiintains  of  the  Sudan. 

CENTOAL  ATOKA;  "Central  Africa,  Lissenji"  (Zumpt  1950A). 

Dr.  Theiler  and  1  cannot  locate  "Lissenji"  but  believe  that  it 
may  be  a  misspelling  for  Kisenyi,  which  is  in  Ruanda  Urundi.  RUANDA- 
URUNDI  ("Ljenda;  2500  meters  altitude,"  Rousselot  1951,19538.  This 
material  has  been  checked  by  Dr.  G.  Theiler). 

EAST  AERICA;  SUDAN  (Hoogstraal  19548). 


HOSTS 

Buffalo  (Zurapt  1950A).  Domestic  goat  (Sudan  data).  Cattle 
(Rousselot  1951,19538 K 


BIOLOGY 

Unknovm.  This  tick  should  be  searched  for  especially  at  high 
altitudes. 
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DISEASE  RELATIONS 


Unknown. 


IDEJJTIFICATION 

With  so  few  specimens  extant,  the  variability  of  R.  bequaerti 
cannot  be  determined.  “ 

Males.  This  sex  is  easily  recognizable  by  complete  absence 
of  lateral  grooves  that  are  replaced  by  a  line  of  large  punctations 
boiinding  the  raised  lateral  ridge.  Me^nm-size  scutal  punctations 
are  arranged  linearly  like  those  of  R.  simus  but  are  interspersed 
with  numerous  fine  interstitial  puncTations.  The  posteromedian 
groove  is  long  and  narrow,  the  paramedian  grooves  are  curved  and 
wider.  The  cervical  pits  are  short,  deep,  and  ptinctiform.  The 
adanal  shields  are  L  shaped  with  a  heavy,  broad  base,  convex 
interne anterior  margin,  and  other  margins  straight  with  rounded 
junctures.  Coxa  I  has  a  small  but  distinct  dorsal  projection. 

The  original  description  states  that  the  spvirs  of  coxa  I  are 
“strikingly  short*  but  the  illustration  accompanying  the  des¬ 
cription  hardly  verifies  this  statement.  Color  is  reddish-brown. 

Females.  The  scutum  is  approximately  as  wide  as  long  and 
its  posterior  margin  is  abruptly  rounded.  Lateral  grooves  are 
greatly  redticed,  being  restricted  to  the  anterior  half  of  the 
scutum;  bordering  these  grooves  the  lateral  ridges  rise  sharply. 
Cervical  pits  are  wide  and  deep;  cervical  grooves  reach  almost 
to  the  posterior  scutal  margin.  Punctations  are  large  and  widely 
scattered,  interstitial  pvinctations  are  stronger  than  in  the  male. 
The  basis  capituli  is  twice  as  wide  as  long,  with  rightangled  lat¬ 
eral  angles  and  short,  rounded  cornua;  large  porose  areas  are 
circular  or  subcircular  and  spaced  apart  from  each  other  by  less 
than  their  own  diameter  (in  R.  s.  simus,  these  are  small,  circular, 
and  spaced  far  apart).  ”* 

A  small  dorsal  process  of  coxa  I  is  present  on  the  Sudan  spec¬ 
imen,  thovigh  this  process  is  stated  to  be  absent  on  the  type  fe¬ 
male.  Eyes  of  the  Sudan  specimen  are  situated  on  the  scutal  mar¬ 
gin,  dark  amber  color,  elongately  oval,  very  slightly  convex,  and 
delimited  by  a  shallow  groove  along  the  internal  border.  The 
Sudan  specimen  was  identified  by  Dr.  G.  Theiler. 
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254 


256 


Figures  253  and  254,  <?,  dorsal  and  ventral  views 
Figures  255  and  256,  9,  dorsal  and  ventral  views 

RHIPICEPHALUS  CCMPOSITUS 
Sxidan  Specimens 

PLATE  LXXII 
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RHIPICgHALUS  CCMPOSITUS  Neumann,  1897 


(=  R.  AYERI  Lewis,  1933). 
(Figures  253  to  256) 

THE  EAST  ATOICAN  HIGHIAND  BROWN  TICK 


L  N  $  d*  BQUATORIA  PROVINCE  RECORDS 

2  1  Niraule  Sync eras  caffer  aequinoctialis  Dec 

3  2  Kheirallah  ^mcerus  caffer  aequinoctial  i  s  -  (SGC ) 

These  specimens,  from  the  east  and  west  banks  of  Equatoria 
Province,  are  the  first  of  R.  compo situs  from  known  localities  in 
the  Sudan.  Although  the  Kheirall^  (spelled  Hierallah  on  the 
label)  specimens  were  collected  in  1911  by  H.  H.  King,  they  had 
remained  unidentified  in  Sudan  Government  collections.  For 
further  comments  on  these  specimens,  see  BIOLOGY  below. 


DISTRIBUTION  IN  THE  SUDAN 

The  type  locality  given  by  Neumann  (1897)  for  R.  compo situs 
is  Khartoxim.  It  is  obviously  impossible  that  this  Tick  has  been 
established  in  this  desert  environment  in  recent  times.  Un_. 
f ortxinately ,  the  source  of  specimens  provided  Neumann  was  fre¬ 
quently  incorrect  and  his  acceptance  of  collectors*  infonnation 
has  subseqxiently  led  to  ntunerous  misconceptions  before  knowledge 
of  the  species  concerned  became  detailed  enough  to  recognize 
these  errors.  It  is  hardly  likely,  in  the  troubled  and  harassed 
times  when  the  type  specimens  were  reputed  to  have  been  collected 
at  Khartoum,  that  cattle  were  being  imported  there  in  any  numbers 
from  areas  where  this  tick  is  likely  to  occixr.  It  is  possible, 
but  not  very  probable,  that  the  collector  merely  lumped  the  vast 
poorly- explored  northeastern  African  area  of  his  day  under  the 
heading  Khartovun.  The  normal  occurrence  of  R.  compositus  out¬ 
side  of  Equatoria  Province  in  the  Sudan  is  hardly  to  be  expected, 
and  even  in  this  Province  it  is  probably  restricted  to  the  rather 
few  highland  outcrops  and  their  vicinity. 
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DISTRIBUTION 


R,  compositus,  as  shown  by  Theiler,  Walker,  and  Wiley  (1956), 
is  a  Toe  ally  common  East  African  highland  parasite  with  scattered 
populations  in  the  highlands  of  Central  Africa  and  of  eastern 
West  Africa.  Literature  before  1933  refers  to  it  as  R.  commsitus , 
from  1933  onwards  mostly  as  R,  ayeri .  See  RU^ARKS  beTow  and  Theiler, 
Walker ,  and  Wiley  (1956) .  ~ 

WEST  AFRICA:  NIGERIA  (Mettam  1950.  Unsworth  1949,1952. 

Gambles  1^51.  Theiler,  Walker,  and  Wiley  1956). 

CENTRAL  AFRICA:  CAMEROONS  (Unsworth  1952.  Theiler,  Walker, 
and  Wiley  19^6).  BELGIAN  CONGO  and  RUANDA-URUNDI  (Bequaert  1930A, 
B,1931.  Theiler  remarks  in  Santos  Dias  194^>  p.  170.  Hoogstraal 
1954C.  Theiler  and  Robinson  1954.  Van  Vaerenbergh  1954.  Theiler, 
Walker,  and  Wiley  1956.  It  seems  likely  that  the  "R.  capensis” 
of  Schoenaers  1951A,B,  refers  to  R.  compositus).  " 

EAST  AFRICA:  SUDAN  (Neumann  1897,  see  DISTRIBUTION  JN  THE 
SUDAN  above .  Koogstraeil  1954B.  Theiler,  Walker,  and  Wiley  1956). 

KENYA  (Lewis  1933,1934.  Theiler,  Walker,  and  Wiley  1956). 
UGANDA  (Wilson  1948,1950A, 1952,1953 .  Theiler,  Walker,  and  Wiley 
1956).  TANGANYIKA  (Donitz  1905.  Neumann  1911.  Theiler,  Walker, 
and  Wiley  1956.  J.  B.  Walker,  xinpublished;  see  HOSTS  below). 

SOUTHERN  AFRICA;  NORTHERN  RHODESIA  (Le  Roux  1947.  Theiler 
remarks  in  Santos  bias  1949D,  p.  170.  Matthysse  1954.  Theiler, 
and  Robinson  1954.  Theiler,  Walker,  and  Wiley  1956).  NYASALAND 
(Theiler  remarks  in  Santos  Dias  1949D.  Wilson  1950B.  Theiler, 
Walker,  and  Wiley  1956).  MOZAMBIQUE  (Santos  Dias  1949A,E,F, 
1952H,1953B,1954A.  Theiler,  Walker,  and  Wiley  1956). 


HOSTS 

The  buffalo  appears  to  be  the  preferred  host  of  R.  compositus 
and  other  larger  game  animeQ.s  to  be  second  choice.  In  some  areas, 
this  tick  transfers  to  cattle  but,  as  shown  by  Theiler,  Walker, 
and  Wiley  (1956),  it  is  not  known  to  do  so  in  Kenya.  In  Northern 
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Rhodesia,  Matthysse  (1954) >  however,  recorded  this  tick  only  from 
cattle.  A  single  incidence  of  parasitism  on  man  has  been  reported. 
Hosts  of  the  immature  stages  in  nature  are  xmknown. 

Man  (Hoogstraal  1954C). 

Domestic  animals;  Cattle  (Neumann  1904,1911,  ifi.lson  1948, 
1950A,B,  Santos  Dias  1949A,F ,1953B;  Matthysse  1954*  Van  Vaeren- 
bergh  1954>  Theiler,  Walker,  and  Wiley  1956).  Dog  (Donitz  1905, 
Theiler,  Walker,  and  Wiley  1956). 

Wild  animals;  Buffalo  (Lewis  1933,  Wilson  1948,1950B,  Santos 
Dias  1953B,  Theiler,  Wsilker,  and  Wiley  1956).  Rhinoceros  (Lewis 
1933.  Theiler,  Walker,  and  Wiley  1956).  Roan  antelope  (Lewis 
1934).  ELand  (Theiler,  Walker,  and  Wiley  1956).  Lichtenstein *s 
hartebeest  (Santos  Dias  1952H,i953B).  Sitatunga  (J.  B.  Walker, 
Tanganyika;  unpublished).  Lion  (Lewis  1933,  Wilson  1950B, 

Theiler,  Walker,  and  Wiley  1956).  Cheetah  (Wilson  195QB). 

"Game"  (Wilson  19^Qk) ,  Bushpig  (Santos  Dias  1953B).  Warthog 
(Bequaert  1930A,1931,  Santos  Dias  1953B). 


BIOLOGY 
Life  History 

Details  of  the  life  history  vinder  laboratorv  conditions  vrill 
be  presented  by  Theiler,  Walker,  and  Wiley  (1956).  Observations 
on  the  seasonal  occurrence  of  various  stages  are  presented  below. 

Ecology 

R.  compositus  (a  R.  ayeri )  is  included  in  the  ecological  zone 
refeired  io  as  the  R.  appendiculatus  -  A.  variegatum  association 
(cf.  page  274),  but” restricted  to  highland  forests  where  it  may 
occur  locally  together  with  R.  kochi  (=  R.  jeanneli) . 

It  is  likely  that  R.  compositus  and  R.  kochi  were  once  more 
isolated  than  they  presently  are  and  that”they  now  occupy  in  part 
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the  same  unique  ecological  zones  due  to  movements  of  wild  hosts  or 
of  domestic  hosts.  They  are  sympatric  species  in  which  hybridiza¬ 
tion  is  not  known  to  occur. 

The  highland  range  of  R.  comno situs  is  confirmed  by  the  care¬ 
ful  study  of  numerous  recor'3s  by  Theiler,  Walker,  and  Wiley  (1956). 

Sudan  specimens  from  a  buffalo  near  Nimule,  which  is  a  savan¬ 
nah  area  at  the  level  of  the  Nile  River,  2,059  feet  elevation, 
might  appear  to  bo  exceptions  to  the  highland  concept  of  this 
species.  They  were,  however,  collected  in  December,  shortly  after 
the  end  of  the  rainy  season,  when  there  is  a  tremendous  movement 
of  outlying  animal  populations  towards  the  river.  It  seems  prob¬ 
able  that  the  buffalo  from  which  these  ticks  were  taken  had  re¬ 
cently  come  to  the  river  from  the  nearby  Acholi  moimtains,  where 
he  had  acquired  these  parasites. 

In  Nyasaland,  adtlLts  were  collected  only  in  December  and  Jan¬ 
uary  (middle  rainy  season),  when  adults  of  the  closely  related  R. 
capensis  were  absent  (Wilson  1950B). 

Matthysse  (1954),  working  in  Northern  Rhodesia,  considers  it 
noteworthy  that  adults  of  R.  compo situs  proceed  those  of  R.  appen- 
diculatus ,  being  found  abundantly  before  the  rains,  in  September 
and  October,  and  also  being  present  in  July,  August,  and  November. 
Rains  commence  in  November.  This  factor  may  be  of  importance  in 
the  transmission  of  East  Coast  fever  during  the  absence  of  adult 
brown  ticks.  "Cattle  examinations  dxiring  the  latter  part  of  the 
dry  season  and  diiring  the  early  rains  will  show  many  brown  ticks 
on  the  undersides  of  the  body,  in  the  tail  brush,  and  on  the 
feet,  but  not  in  the  ears.  These  ticks  are  largely  R.  compositu^ 
(=  R.  ayeri)  (Matthysse  1954).  The  same  author  lists  a  single 
colleciion  from  the  ears  of  cattle. 


DISEASE  RELATIONS 

CATTLE;  A  vector  of  East  Coast  fever  (Theileria  parva). 
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REMARKS 


The  confusion  regarding  the  taxonomic  position  of  this  spe¬ 
cies  is  reviewed  in  detail  l:y  Theiler,  Walker,  and  Wiley  (1956) 
in  a  report  so  easily  available  to  all  specialists  who  might  be 
concerned  with  this  matter  that  it  is  not  abstracted  here. 

These  authors,  with  admirable  conservatism,  persist  in  refer¬ 
ring  to  that  tick  herein  called  R,  compositus  by  the  name  R.  ayeri. 
However,  their  various  rearing  and  di stributional  studies  "show  R. 
ayeri  to  incltide  all  morphological  and  ecological  features  of  rT 
capensis  compositus  and  to  be  a  valid  species  and  taxonomic  entity, 
separate  and  distinct  from  R,  capensis,  which  they  have  also  reared 
through  the  Fi  generation,  *”They  say;  "As  to  whether  R.  ayeri  is 
R.  compositus  or  not,  we  are  inclined  to  think  that  it^is,  but  we 
are  at  tfee  moment  not  in  a  position  to  commit  ourselves".  In  their 
summary,  it  is  stated  that;  "(R.  ayeri)  is  shown  to  be  a  valid 
species  and  is  in  all  probability  synonymous  with  Neumann*s  1897 
R.  compositus" . 

While  there  is  some  possibility  that  eventually  R.  compositus 
and  R.  ayeri  will  be  shown  to  be  separate  species,  tliis  at  present 
appears  so  \mlikely  that  I,  more  rashly  than  my  friends,  am  calling 
this  material  R.  compositus. 

Santos  Dias  (1948A)  attributed  a  slightly  misshapen  specimen 
to  R.  ayeri . 

The  Sudan  material  has  been  checked  by  Dr.  Theiler. 


identification 

Males;  Size  medium  to  large  (4.00  mm,  to  7.75  nnn.  long). 
Scuta!  punc tat ions  are  numerous,  very  closely  spaced,  but  mostly 
noncontiguous,  uniformly  large  in  central  area  (in  R.  capensis, 
large  punctations  are  scattered  among  numerous  smaller  punctations 
in  central  area),  fewer  or  absent  bordering  at  least  the  anterior 
half  of  the  lateral  grooves.  The  cervical  area  may  have  somewhat 
more  variable  punctations  within  lateral  grooves  (few  in  R. 
capensis) .  Cervical  pits  are  short  and  deep;  cervical  grooves 
are  shallow,  diverging  (frequently  indistinct)  (deep  and  long 
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in  R.  capensis) .  The  body  margin  is  regularly  rounded  or  slight¬ 
ly  "Bulging  posterior  of  the  eyes*.  Lateral  grooves  are  deep, 
extending  from  usually  clearly-marked  psexidoscutum  to  margin 
between  second  and  third  festoon.  The  posteromedian  groove  is 
long  and, narrow  (possibly  wider  and  sometimes  shorter  in  R. 
capensis);  paramedian  grooves  are  narrow.  A  small  dorsai”hump 
BT  coxa  I  is  visible.  The  basis  capituli  is  nearly  twice  as 
vride  as  long;  lateral  angles  are  at  the  basal  third  and  acute. 

The  color  is  dark  brown  (usually  light  brown  in  R.  capensis)  to 
black.  Adanal  shields  are  of  the  widely  triangiilar  type  with 
rounded  junctures  and  margins  and  a  slightly  emarginate  inner 
margin. 

The  wide,  glossy  scuta!  periphery  and  the  numerous,  regular 
scutal  punctations  are  striking. 

Females ;  This  sex  has  a  similarly  wide,  glossy  border  of 
the  dark  brovm  or  black  scutxm,  with  but  few,  small  punctations 
outside  the  definite  lateral  grooves,  which  extend  the  full 
length  of  the  scutm.  The  scut\am  is,  therefore,  quite  distinctive. 
This  feattire,  together  with  the  roxinded  scutal  margin  (sometimes 
slightly  indented  posterior  of  the  eye),  numerous,  viniformly  large 
punctations  in  the  central  field  and  a  few  small  pvinctations 
anteriorly,  and  scutal  length  (only  slightly  wider  than  long) 
rather  easily  separates  R.  compositus  from  the  female  of  R. 
capensis  (which  has  pvincTations  reaching  the  lateral  scutal 
margin,  ’ slightly  greater  scutal  width,  and  numerovis  small  pvmc- 
tations  irregularly  scattered  among  fewer  large  punctations). 
Cervical  grooves  are  short  and  deep.  Females  are  about  7.5  nm. 
long  and  5*0  mm.  wide,  scutum  about  2.2  mm.  long,  and  2.3  mm. 
wide. 


Note;  In  the  Sudan  tick  fauna  there  should  be  little  dif- 
ficulty  in  determining  R.  compositus .  The  criteria  separating  this 
species  from  R.  capensis  have  been  included  above  because  of  the 


^According  to  Santos  Dias  (194-9F)  the  body  outline  of  R.  capensis 
bulges  more  than  in  R.  compositus  (=  R.  ayeri )  just  posterior  of 
the  eyes.  This  is  not  necessarily  true  in  nonrobiist  specimens. 
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possibility  that  this  important  species  may  some  day  be  introduced 
into  the  Sudan.  This  is  the  only  Sudanese  species  in  which  the 
male  scuta!  punctations  are  large,  deep,  dense  and  noncontiguous 
centrally,  the  margins  are  wide  and  glossy,  and  the  posterior 
grooves  are  narrow.  The  dense,  uniform  female  scutal  punctation, 
the  glossy,  smooth  scutal  periphery,  and  the  wide,  regular  scutal 
outline  easily  distinguishes  this  sex  in  the  Sudan  fauna. 
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Figures  257  and  258,  cf,  dorsal  and  ventral  views 
Figures  259  eJid  260,  5,  dorsal  and  ventral  views 

RHIPKEPHALUS  CUSPIDATUS 
Sudan  Specimens 

PLATE  LXXIII 
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RHIFICH>HALUS  CUSPIMTUS  Neumann,  1906 


(Not  R.  CUSPIDATUS  sensu  Zumpt,  1950A)* 
(Figures  257  to  260) 

THE  VEST  AFRICAN  WftRTHOG  BROVIN  TICK 


DISTRIBUTION  IN  THE  SUDAN 

Bahr  El  Ghazal ;  GaluaJ^Nyang  Forest,  15dtf  and  31g$  from  two 
warthogs,  pEacochoerus  aethiopicus  subsp. ,  and  from  groTind,  21 
and  23  February  1^53 »  H«  rf.  legit;  2d)5'.  6w>  same  locality  and 
host  species,  7  June  1953>  T.  M,  Reid  legit.  These  are  the 
only  specimens  of  this  interesting  West  African  tick  from  the 
Sudan. 


DISTRIBUTION 

This  West  African  warthog  and  aard-vark  parasite  ranges 
eastward  as  far  as  the  western  part  of  southern  Sudan. 

WEST  AFRICA;  FRSICH  WEST  AFRICA  (Neumann  1905,1911.  Theiler 
1947 .  Rouss  elot  1951>1953B.  Specimens  from  Fort  Foureau  and 
French  Sudan,  collected  by  Rageau  and  Rousselot,  are  present  in 
the  Theiler  collection.  It  seems  likely  that  the  ”R.  complanatus" 
reported  by  Fiasson  (1943B)  from  wild  pigs  refers  actually  to  R. 
cuspidatus .  PORTUGESE  GUINEA  (As  R.  sp.;  Tendeiro  1948.  As  1?. 
cuspidatus;  Tendeiro  1951A,E,195^|1953,1954).  “ 

CamiAL  AFRICA;  CAMEROONS  (Rageau  1953A,B). 

EAST  AFRICA;  SUDAN  (Hoogstraal  1954B). 

Note:  Stella  (1940)  listed  R.  cuspidatus  from  the  Harrar 
area  of  EJthiopia.  Pending  fitrther  investigation ,  this  record  is 
considered  que  st ionable . 


*See  RB1ARKS,  page  632. 
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HOSTS 


Warthogs,  Phacochoerus  aethiopicus  subsp.  (Netimann  1906,1911, 
and  Svidan  records  above).  Aard-vark,  Orycteropus  afer  senegalensis 
(Rousselot  1951)19538,  Tendeiro  1952C). 


BIOLOGY 

It  seems  strange  that  this  large  tick  from  much-hunted  wart- 
hogs  shovild  not  have  been  more  often  reported  from  West  Africa, 
though  misidentification  of  specimens  may  account  for  this  situa¬ 
tion. 


DISEASE  RELATIONS 

Ten  of  the  abovei-mentioned  Svidanese  female  specimens  were 
inoculated  into  mice  and  guineapigs  in  the  Cairo  laboratories 
of  NavaO.  Medical  Research  Unit  No.  3)  for  attempted  isolation 
of  viruses  or  rickettsiae.  The  host  animals  produced  no  sign 
of  infection. 

It  is  claimed  that  specimens  naturally  infected  with  Q 
fever  (Coxiella  burnetii)  occvir  in  Portugese  Guinea. 


REMARKS 

It  was  impossible  to  identify  with  certainty  the  Sudan  spec¬ 
imens  and  some  were  sent  to  Dr.  Theiler.  She  had  received  sim¬ 
ilar  material  from  French  West  Africa  (noted  above)  and  foxind 
that  it  corresponded  to  Ne\imann*s  (1906)  description  of  R.  cus- 
pidatus  but  differed  markedly  from  Zvmpt's  (1950A)  inter"preta- 
tTorTo?  this  species.  Thereupon  she  sent  the  French  West 
Africa  specimens  to  Dr.  D.  R.  Arthur  for  comparison  with  the 
R.  cuspidatus  type  specimens  in  the  British  Museum  (Natural 
lli story ) .  He  found  these  to  be  the  same.  What  the  tick  reported 
by  Zumpt  (loc.  cit. )  as  R.  cuspidatus  should  be  called  is  not 
known. 
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R.  cuspid at us  falls  into  the  subgenus  Rhipicephalus  (sensu 
stricTu)  of  Zumpt  (195 OA)  and  not  in  Rhipicephalus  in  which  he 
placed  the  species  attributed  by  him  to  this  name. 


IDENTIFICATION 

Males  are  readily  recognized  by  the  unique  internoposterior 
curved  or  straight,  pointed  projection  of  the  ad anal  shields, 
which  reach  to  the  festoons.  (Slight  variations  in  these  projec¬ 
tions  ■  have  been  illustrated  by  Tendeiro  1951E) .  The  width  of  the 
adanal  shields,  which  is  almost  half  as  great  (at  the  posterior 
two- thirds)  as  the  total  length,  is  also  distinctive  as  is  the 
broadly  triangular  shape  of  the  anterior  two- thirds,  the  acutely 
rounded  and  posteriorly  sloping  posterior  margin,  and  the  concave 
emargination  of  the  posterior  half  of  the  inner  border.  Accessory 
shields  are  absent.  Dorsally,  a  small  rounded  (not  pointed)  dorsal 
projection  of  coxa  I  is  visible.  The  scutum  is  remarkably  flat 
and  broad,  three-fourths  as  wide  as  its  lengtE^from  scapvilae  to 
posterior  margin;  its  STurface  is  smooth  except  for  twelve  to 
twenty  widely  scattered,  large,  deep  punctations,  six  or  eight 
small,  deep  ones,  and  two  short,  posterior  rows  of  three  or  four 
adjacent,  large,  and  deep  punctations.  Many  specimens  have  one, 
two  or  three  mild  longitudinal  depressions  at  one  place  or  another 
on  the  scutal  surface;  these  are  obviously  due  to  inj\iry,  crowding, 
malnutrition,  or  molting  conditions.  The  deep  lateral  grooves, 
which  are  marked  by  a  row  of  large,  adjacent  punctations,  begin 
at  the  first  festoon  and  extend  to  the  level  of  coxa  III;  thence 
they  continue  anteriorly  as  a  curved  row  of  four  equidistantly 
spaced,  large,  deep  punctations.  The  very  deep  cervical  grooves 
are  parallel  or  slightly  convergent  and  short,  reaching  only  the 
level  of  trochanter  II.  The  impunctate  basis  capituli  is  three 
times  as  wide  at  its  anterior  third  as  its  total  width.  Unfed 
specimens  are  reddish  brovmi,  engorged  individuals  are  an  intense 
black  with  reddish- brovm  legs.  Overall  length  varies  from  3.50 
mm.  to  4.90  mm.;  width  from  1.98  mm.  to  2.54  ram. 

Females  unengorged  average  4.40  mm.  in  overall  length  and 
2.70  mm.  in  width;  our  largest  engorged  specimen  is  11.00  mm. 
long  and  6.30  ram.  wide.  The  scutxim  is  distinctly  wider  than  long; 
lateral  margins  diverge  gradually  to  the  midlength  of  the  scutum 
from  whence  they  rather  abruptly  converge  as  a  straight  or  slightly 
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sinuoiis  posterior  margin  merging  with  the  narrowly  blunt  posterior 
margin.  The  cervical  grooves  are  very  deep  and  convergent,  and 
reach  the  midlength  of  the  scutum;  thence  they  continue  as  very 
shallow,  divergent  grooves  extending  to  or  almost  to  the  posterior 
margin.  Lateral  grooves  as  such  are  absent;  their  place  is  marked 
by  three  to  seven  very  large,  deep  punctations  that  may  be  either 
free  or  in  a  shallow  depression;  the  lateral  field  beyond  these 
grooves  is  more  or  less  abruptly  raised.  The  scutum  is  slightly 
depressed  between  the  lateral  punctations  and  the  shallow  exten¬ 
sions  of  the  cervical  grooves,  but  its  intense  black  surface  is 
otherwise  marked  by  only  four  to  seven  large,  deep,  scattered 
punctations.  The  basis  capitvili  is  three  times  as  wide  as  long 
and  \riLdest  at  its  midlength;  the  porose  areas  are  oval,  vertical 
(not  tilted),  about  twice  as  long  as  wide,  deep,  separated  by  a 
distance  of  one  and  a  half  times  their  own  length,  and  extend 
from  alioDSt  the  posterior  margin  to  just  past  the  midlength  of 
the  basis  capituli.  Ventrally,  it  is  important  to  note  that 
coxa  I  is  not  deeply  divided  but  that  its  posterior  margin  bears 
two  robust  spurs;  the  broadly  triangular  internal  spur  is  not 
quite  so  long  as  the  more  narrowly  triangular  external  spur  and 
the  division  between  these  two  spurs  is  eqviitriangular  with  the 
internal  spur. 
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Figtires  26l  and  262,  o’,  dorsal  and  ventral  views 
Figtires  263  and  264»  dorsal  and  ventral  views 


RHIPICEPHALUS  7DISTINCTUS 
d'  Sudan  specimen 
§  Southwest  Africa  specimen 
(See  comments  on  5  specimen,  see  REMARKS,  page  638) 

PLATE  LXXIV 
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RHIPICEPHALUS  ?DISriNCTUS  Bedford,  1932(b)* 


(=  R.  PUMCTATUS  Bedford,  1929A). 

(Figures  26l  to  264) 

THE  HYRAX  GLOSSY  TICK 

L  N  $  O'  BQUATORIA  PROVINCE  RECORD 

1  Rejaf  Hill  Pro c avia  habessinica  slatini  May- 

No  other  specimens  of  this  species  have  been  found  in  the 
Sudan.  See  HOSTS  and  REMARKS  below. 


DISTRIBUTION 

The  hyrax  glossy  tick  ranges  from  southern  Sudan  -to  Southwest 
Africa.  Its  distribution  is  probably  more  continuous  than  present 
records  indicate.  Possibly  two  species  are  represented  in  the 
material  quoted  below. 

EAST  AFRICA;  SUDAN  (Not  previously  reported). 

UGANDA  (A.  J.  Haddow,  correspondence j  common  at  Kaabong,  Karau 
moja).  TANGANYIKA  (Theiler  1947). 

SOUTHERN  AFRICA;  SOUTHERN  RHODEISIA  (Bulawayo  specimens j 
Theiler,  unpublished) .  MOZAMBIQUE  (Santos  Dias  19530 ) . 

SOUTHWEST 'AFRICA  (Bedford  1929A,1932B.  Zumpt  1943A.  Theiler 
1947.  BMNH  collections  contain  numerous  specimens  from  Bellrode, 
Naukluft,  and  Ot josongombe;  K.  Jordan  legit,  H.  H.  det.).  UNION 
OF  SOUTH  AFRICA  (Cooley  1934*  Theiler  1947.  Note:  Occurs  in 
Cape  Province,  Orange  Free  State,  and  Transvaal.  Earlier  records 
appear  to  be  based  on  misidentification;  see  HOSTS  below). 

*The  possibility  that  the  single  specimen  available  from  the  Sudan 
represents  an  undescribed  species  should  be  considered.  See 
REMARKS  and  IDENTIFICATION  (pages  638  and  639). 
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HOSTS 


Hyraxes,  or  daisies,  both  rock  and  arboreal  kinds,  are  the 
chief  host  of  this  tick.  Procavia  coombsi  (Bedford  1929,19323). 

P.  capensis  meneliki  (Uganda  material  noted  above).  P.  habessinica 
llatini  (Sudan  record  above).  P.  johnstoni  matschiei" and  f^etero- 
hyrax  welwitschi  volkmanni  (Theller  1947).  Procavi~ waterl^ergensis 
(^uthwest  Africa;  Theiler,  impublished).  Dendroh^ax  a.  arboreu~ 
(Santos  Dias  1953C).  Procavia  sp.  and  Heterohyrax  sp.'  "(AlTTo^Her" 
records. 

Although  other  animals  have  been  reported  as  hosts,  Theiler 
(correspondence)  now  believes  these  records  to  be  based  on  in¬ 
correct  identification.  Bedford  (1934)  and  Theiler  (1947)  referred 
to  domestic  sheep  in  Cape  Province  of  South  Africa;  and  A.  J. 

Haddow  (correspondence)  to  the  long-snouted  dikdik  in  Karamoja, 
Uganda. 

It  is  of  some  interest  that  we  fotmd  only  a  single  specimen 
of  this  tick  on  the  n\amerous  rock  hyraxes  taken  in  Torit  and 
Juba  Districts  in  Bquatoria  Province.  Few  of  these  mammals  were 
taken  at  Rejaf ,  where  the  tick  was  found,  but  good  series  were 
obtained  and  carefully  examined  in  a  number  of  other  localities. 

It  is  of  equal  interest  to  note  that  while  21  rhipicephalid 
larvae  and  nymphs  were  found  on  two  hyraxes  (Heterohyrax  brucei 
hoo^straali)  in  Torit  District,  these  represent,  according  to 
7EeiIer~(^rrespondence),  an  xonidentifiable  species,  not  R. 
distinctus.  Inasmuch  as  hyrax  parasites  are  most  distinc'Eive 
and  host-specific,  it  is  probable  that  these  larvae  and  nymphs 
represent  the  same  species  as  the  single  Sudanese  male,  which 
differs  from  Southwest  African  specimens  of  R.  distinctus,  and 
that  these  represent  an  mdescribed  species.” 


BIOLOGY 

Nymphs  and  adults  are  found  on  rock  hyraxes.  Nothing  else 
is  known  about  the  biology  of  this  species. 
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DISEASE  RELATIONS 


Unstudied. 


RIKARKS 

This  species  is  a  niember  of  the  R.  simus  group  (Zumpt  1942A) . 

On  superficial  examination,  males  migTit  be  confused  \ri.th  either  R. 
s.  sanguineus  or  R.  s.  simus,  or,  as  noted  below,  they  may  easily 
"Be  miskeyed.  Onc^  tlie  basic  characters  are  learned,  the  worker 
recognizes  this  as  a  most  distinct  species,  the  female  of  which  is 
even  more  unique  than  the  male.  This  note  applies  to  material 
from  both  southwestern  and  eastern  Africa. 

The  single  Sudanese  male  agrees  with  numerous  specimens  from 
Southwest  Africa  in  all  respects  except  the  width  and  shape  of 
the  exter.io posterior  jimctTixe  of  the  adanal  shields  (see  below). 
Should  further  Sudanese  specimens  be  consistent  in  this  respect, 
it  is  likely  that  they  represent  a  subspecies  or  species  differing 
from  R.  distinctus  of  Southwest  Africa.  In  this  respect,  the  Mozam- 
bique” specimen  illustrated  by  Santos  ^ias  (1953C,  figure  3)  is 
like  the  Sudanese  specimen.  The  female  accompanying  Santos  Dias' 
male  has  a  much  longer  scutum  than  those  from  Southwest  Africa 
and  a  much  more  narrowly  pointed  posterior  margin.  This  fact 
may  support  the  premise  that  populations  from  Mozambique  to  the 
Sudan  represent  an  ■undescribed  species.  Note  that  the  female 
herein  illustrated  (Figxares  263  and  264)  is  from  Southwest  Africa 
and  possibly  not  representative  of  Sudanese  populations.  Pre¬ 
sumably,  also,  the  immature  specimens  referred  to  as  Rhipicephalus 
sp.  (page  778),  which  differ  from  R.  distinctus,  may  be  associated 
with  the  single  available  Sudanese” male. 

It  is  unfortunate  that  more  time  could  not  have  been  devoted 
to  determining  the  actual  status  of  the  Sudanese  male  during  the 
cotirse  of  the  present  study.  Although  we  collected  this  specimen 
in  1948,  it  had  been  separated  from  the  rest  of  the  collection  by 
another  member  of  the  party  and  eventually  sent  to  the  I'luseum  of 
Comparative  Zoology.  Just  as  the  present  work  was  being  completed. 
Dr.  J.  Bequaert  noted  this  specimen  and  kindly  returned  it  to  our 
collection. 
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IDEMTIFICAriON 


This  is  a  member  of  the  R.  sinius  group  (page  751). 

Males;  Males  are  characterized  by  a  combination  of  char¬ 
acters  including  few,  large  scutal  punctations  arranged  in  four 
irregular  longitudinal  rows  that  form  an  especially  distinctive 
pattern  posteriorly  (as  in  R.  simus  senegalensis);  lateral  grooves 
varying  from  deep  to  shallow  (narrow  and  shal  1  nv  in  Sudanese  spec¬ 
imen)  but  containing  a  row  of  large,  deep,  almost  adjacent  puncta¬ 
tions  extending  from  the  first  or  second  festoon  to  the  eyes 
(this  row  of  punctations  also  extending  from  the  eyes  to  the 
scapulae  but  more  widely  spaced  and  not  in  a  groove;  coxa  I 
with  a  dorsal  projection  that  is  small  but  definitely  pointed; 
posteromedian  groove  and  paramedian  grooves  more  or  less  marked, 
indicated  by  narrow,  shallow  depressions  (uncommonly  all  but  ob¬ 
solete;  distinct  in  Sudanese  specimen).  The  adanal  shields  of 
material  from  southern  Africa  are  narrowly  elongate,  subovate, 
with  rotanded  external  margin,  pointed  anterior  and  posterior 
junctures,  and  slightly  recurved  inner  margin  posteriorly;  those 
of  the  single  available  Sudanese  specimen  (Figure  262)  are  broader 
posteriorly  and  the  externoposterior  juncture  forms  almost  a  right 
angle  (see  REMARKS  above).  Accessory  shields  are  indicated  only 
by  posterior  points.  In  addition  to  the  already  mentioned  scutal 
punctations,  there  is  a  cluster  of  several  punctations  on  the 
scapulae  and  two  to  six  others  may  be  scattered  on  the  scutum; 
interstitial  punctations  are  faintly  indicated. 

Females;  The  scutum  of  specimens  from  Southwest  Africa  is 
subcircular  and  either  as  wide  as  long  or  slightly  wider  than 
long;  lateral  grooves  are  entirely  absent  but  are  replaced  by 
a  convex  line  of  three  to  seven  large  punctations;  in  the  median 
field  four  or  five  other  large  punctations  are  scattered  and  a 
few  others  are  clustered  on  the  scapulae;  Interstitial  puncta¬ 
tions  are  fine  and  cover  most  of  the  scutal  surface.  Lateral 
margins  are  slightly  elevated,  devoid  of  punctations  posterior 
of  the  scapulae," and  bear  flat  eyes.  Cervical  grooves  are  short, 
deep,  and  either  convex  or  narrowly  ovate  and  converging.  Porose 
areas  are  small,  circular,  and  not  widely  separated.  Color  is 
as  in  males;  size  is  slightly  greater  than  that  of  males  but 
increases  greatly  when  feeding;  upon  engorgement  the  body  out¬ 
line  is  subcircular. 
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As  stated  in  RHyJARKS  above,  it  is  possible  that  when  females 
of  this  species  are  found  in  the  Sudan  they  will  be  similar  to 
those  described  and  illustrated  herein  except  that  the  scutum 
will  be  considerably  more  elongate  and  narrowly  pointed  posterior¬ 
ly. 


Note;  Zumpt  (1950A)  attributes  the  name  R.  distinctus  to 
■Bedford,  Fmg.  S.  Mr.,  no. 11,  1935>  p.6,"  an  error  repeated 
by  Santos  Dias  (1953C).  The  name  R.  distinctTas  was  proposed 
on  page  523  of  Bedford* s  (1932B)  checklist. 
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Figures  265  and 
Figures  267  and 


266,  o’,  dorsal 
268,  5,  dorsal 


and  ventral  views 
and  ventral  views 


RHIPICEPHALUS  BVERTSI  ETHITSI 


^dan  Specimens” 


PLATE  LXXV 


_  641  - 


RHIPICSPHALUS  EVERTSI  EtfSlTSI  Nevimann,  1897 


(Figtires  265  "to  268) 
THE  RED  TICK 
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BQUATCRIA  PROVINCE  RIEORDS 
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Ourebia  ourebi  aequaioria 
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L  N  §  c? 
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domestic 

cattle 
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domestic 

cattle 
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18 
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2 
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domestic 

cattle 
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2 

17 
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1 

6 
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26 

22 

Kajo  Kaji 
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Dec 

4 

7 

Meridi 

domestic 

cattle 

Jan 

6 

9 

Li  Rangu 

domestic 

cattle 

Apr 

2 

2 

Tambio 

domestic 

cattle 

Jan 

(svs) 


(2) 


(SVS) 


DISTRIBUTION  IN  THE  SUDAN 

All  Provinces,  except  Northern  Province  (King  1926).  As  noted 
below,  however,  Sudan  Government  collections  contain  specimens  from 
Shendi,  which  is  on  the  Nile  in  the  southern  part  of  Northern  Prov¬ 
ince  (16°42*N.  latitude),  but  this  tick  is  probably  absent  from  most 
areas  of  Northern  Province. 

Collections  containing  specimens  with  the  following  data  have 
been  seen: 

Bahr  El  Ghazal:  Wau  (sheep,  goats,  especially  common  on  horses 
and  donkeys;  S\/S,  HH).  Fanjak  (sheep  and  goats;  HH).  Tirol  and 
Galixal-Nyang  Forest  (horses;  SVS).  Lake  Nyubor  (cattle;  SVS). 

The  absence  of  the  red  tick  on  the  many  wild  animals  examined 
in  this  Province  is  noteworthy. 
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Upper  Nile;  Akobo  Post  and  Melut  (mules j  SGC).  Bor  (cattle; 
SGC).  Maban  (pigs  and  goats;  SVS).  Malakal  (donkeys,  sheep  and 
cattle;  HH;  cattle  and  donkeys;  Balfour  1911F). 

Blue  Nile;  Singa  (native  goat  with  siorago  disease;  SGC), 

Wad  Medani  (horses,  donkeys,  goats,  sheep  and  cattle;  HH,  SGC). 
Roseires  (cattle;  SGC).  Sennar  (donkey;  SGC). 

Darfur;  Fasher  (goats;  SVS).  Zalingei  (goats  and  sheep;  SVS). 

Kordofan;  Talodi  (mules  and  sheep;  SGC). 

Kassala;  Abu  Gamal  (goats;  SGC).  Kassala  (horses,  goats,  and 
cattle;  sVs). 

J^artom;  Khartoxnn  (goats  from  Meshra,  SGC;  goats,  sheep, 
horses,  asses,  and  donkeys;  HH).  (introduced  into  Khartoum  on 
cattle  and  donkeys  from  Malakal;  BsQfotir  1911F). 

Northern;  Shendi  (sheep;  SGC). 


DISTRIBUTION 

R.  evert si  evert si  is  widely  distributed  throughout  the 
Ethiopian  Faunal  Region  (including  the  mountains  of  Yemen,  south¬ 
western  Arabia;  Hoogstraal,  ms.).  It  is  not  foxmd  in  very  dry 
regions  of  Southwest  Africa  (Theiler  and  Robinson  1954)  where 
it  is  replaced  by  the  banded-legged  subspecies  mimeticus.  The 
two  subspecies  do  occxir  together,  however,  in  the  savannah  of 
northern  Angola  and  range  through  the  southwestern  Congo  to  the 
Ubangi  savannah  near  the  Sudan  border.  The  typical  form  is  re¬ 
duced  in  numbers  or  is  absent  in  large  areas  of  the  Somalilands 
and  in  northern  Nyasaland,  but  in  these  places  it  is  not  replaced 
by  the  banded-legged  variety.  It  also  appears  to  be  absent  in 
areas  of  West  Africa. 

WEST  AFRICA;  NIGERIA  (Mettam  1940,1950.  Unsworth  1949, 
1952.  Gambles  1951).  TOGO  (Ziemann  I905).  GOLD  COAST  (Stewart 
1933).  FRENCH  WEST  AFRICA  (Girard  and  Rousselot  1945.  Rousselot 
1951,1953B). 
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CaraiAL  AFRICA:  CAMEROONS  (Zximpt  1942B.  Rageau  1951.1953A,B. 
Rousselot  1953B;.  FRENCH  BJDATQRIAL  AERICA  (Rousselot  1951,1953B. 
Dnsworth  1952). 

BELGIAN  CONGO  and  RDANDA-DRUNDI  (Schwetz  1927A,B,C  ,1932. 
Schwetz  Eind  CoUart  1929.  Bequaert  1930B,1931.  Bovcvier  1945* 
Schoenaers  1951A,B.  Roxisselot  1951,19538.  Theiler  and  Robinson 
1954.  Santos  Dias  1954D.  Van  Vaerenbergh  1954). 

EAST  AFRICA:  SUDAN  (Balfour  1906,191IF,H.  King  1908,1911, 
1926.  Hoogstraal  1954B). 

ETHIOPIA  (Stella  1939A,1940.  Roetti  1939.  D*Ignazio  and 
Mira  1949).  ERITREA  (Franchini  1929D.  Tonelli-Rondelli  1932E, 
1935.  Niro  1935.  Stella  1939A,1940).  FRENCH  SCMALILAND 
(Hoogstraal  1953D).  ITALIAN  SQiALILAND  (Tonelli-Rondelli  1935. 
Stella  1938A,1939,1940). 

KENYA  (Neumann  1907C,1910B,1922.  Neave  1912.  Lewis  193U, 

B,C ,1932B, 1934,19? 9A,B.  Brassey-Bdwards  1932.  Walker  1932. 
Daubney  1933 j1934>1936B.  Daubney  and  Hudson  1934.  Roberts  1935. 
Fotheringham  and  Lewis  1937.  Mulligan  1938.  Zumpt  1942B.  Weber 
1948.  Binns  1951,1952.  van  Someren  1951.  Wilson  1953.  Wiley 
1953).  UGANDA  (A.  Theiler  1910A.  Bnice  et  al  1911.  Neave 
1912.  Neumann  1922.  Loveridge  1923A.  PoulTon  1929.  Mettam 
1932,1933.  Mettam  and  Carmichael  1936.  Wilson  1948B,C,1949, 

1950c ,1953.  Clifford  1954.  Taylor  1954).  TANGANYIKA  (Neumann 
1901,1907c, 19108,1911.  Koch  1905.  Neave  1912.  Morstatt  1913. 
Loveridge  1923A.  Moreau  1933.  Evans  1935.  Cornell  1936. 
Reichenow  1940, 1941 A, B.  Zionpt  1942B.  Beakbane  and  Wilde  1949. 
Wilson  1953). 

SOUTHERN  AFRICA;  ANGOLA  ^anetti  1920.  Santos  Dias  1950C. 
Note;  Only  the  variety  mimeticus  is  listed  by  Sousa  Dias  1950) . 
MOZAMBIQUE  (Neumann  1897~.  Howard  1908,1911.  Nutt  all  1911B. 

De  Oli Viera  1915.  Zuii5)t  1942B.  Theiler  1943B.  Tendeiro  1951B. 
Santos  Dias  1947B,1948A,1952D,1953B,C  ,1954H.  Bacelar  1950). 

NORTHERN  RHCOESIA  (Neave  1912.  Chambers  and  Smith  1914. 
LeRoxnc  1937,1947.  Matthysse  1954.  Theiler  and  Robinson  1954). 
SOUTHERN  RHODESIA  (Koch  1903.  Edmonds  and  Bevan  1914.  Sevan 
1920,1927.  Jack  1921,1928,1942.  Lawrence  1932.  Theiler  1943A). 
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NYASALAND  (Neave  1912.  De  Meza  1918A.  Absent  in  northern  area; 
Wilson  1945,1953). 

SOUTHWEST  AFRICA  (Donitz  1905  •  Howard  1908.  Troinsdorff 
1913,1914.  Warburton  1922.  Bedford  1926,1927,19328). 

UNION  CF  SOUTH  AFRICA  (Neumann  1897,1901,1911.  mxon  and 
Spruell  1898.  Lounsbury  1899C,1900A,1904A,B,1905B,1906B,C. 

A.  Theiler  1905B,1906,1909A,B,C,1911B, 19126,1921.  Howard  1908. 

A.  Theiler  and  Christy  1910.  Donitz  19106.  Moore  1912.  Van 
Saceghem  1914.  Bedford  1920,1926,1927,1929,19328,1934.  Cowdry 
1923,19256,0,19264,1927.  Curson  1928.  6edford  note  in  Cooley 
1929.  Cooley  1934.  Clark  1938.  McIntyre  1939.  6edford  and 
Graf  1939.  R.  du  Toit,  Graf,  and  6ekker  1941.  R.  du  Toit 
19426,0,1947.  De  Meillon  1942.  Zumpt  19426.  Cluver  1944. 

6ekker  and  Graf  1946.  Thorbum  1947,1952.  Schreuder  and  Wright 
1948.  Graf  and  6ekker  1949.  Whitnall  and  6radford  1949.  6ekker, 
Graf,  Malan,  and  Van  der  Merwe  1949.  Theiler  195QB.  Meeser  1952. 
J.  Gear  1954). 

OUTLYING  ISLANDS;  ZANZIDAR  (Neave  1912.  Aders  1917).  MAURI¬ 
TIUS  (De  iharmoy  19i5.  Moutia  and  Mamet  1947).  CANARY  ISLANDS 
(Nuttall  lot  3226  in  BMNH;  H.H.  det.).  See  also  IMPORTED  SPEDIMMS 
below. 

ARA6IA;  YEWSI;  Franchini  (1930)  stated  specimens  had  been 
found  at  the  seacoast  tovm  of  Hodeida.  Our  experience  here  indi¬ 
cates  that  if  this  locality  record  is  correct,  the  ticks  were 
from  cattle  imported  from  the  Yemen  highlands.  Sanborn  and 
Hoogstraal  (1953),  Hoogstraal  (ms.). 

IMPORTED  SPBCIME3!IS;  MADAGASCAR;  R.  e.  evertsi  arrives  at 
quarantine  but  is  not  established  on  the  island  (Buck  1940,1948A, 
Hoogstraal  1953E).  EGYPT;  Mason  (1915,1916)  reported  specimens 
on  cattle  imported  from  the  Sudan.  Nowadays  at  the  Cairo  abattoir 
we  find  a  few  specimens  on  Sudan  cattle  and  sometimes  many  spec¬ 
imens  on  Somali  or  Ethiopian  cattle  that  occasionally  reach  here. 
Specimens  from  cattle  and  donkeys  were  reported  by  Mason  (1916) 
without  mention  of  source.  The  species  is  not  established  in 
Egypt.  BRAZIL;  Specimens  "were  found  on  angora  goats  in  the 
animal  hospital  in  Rio  de  Janeiro.  If  they  had  not  been  found 
they  would  certainly  have  been  scattered  throughout  our  country 
like  R.  sanguineus"  (de  Beaurepaire  Aragao  1936). 
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HOSTS 


Adult  red  ticks  most  commonly  occur  on  domestic  cattle,  equines, 
goats,  and  sheep,  and  on  wild  antelopes,  zebras  and  a  few  other 
large  game  animals.  If  a  conqjarative  host- predilection  study  of 
this  species  could  be  undertaken,  it  is  likely  that  domestic  horses, 
mules,  and  donkeys  and  wild  zebras  might  rank  highest  as  preferred 
hosts.  ^Although  Lewis  (1931B)  considered  it  pectiliar  that  horses 
in  the  Rift  Valley  of  Kenya  yielded  no  red  ticks,  I  have  subsequent¬ 
ly  collected  many  specimens  from  horses  there  7-  Immature  stages 
normally  feed  on  the  same  type  of  large- size  host  as  do  the  adults, 
though  their  feeding  sites  on  the  animal  differ  markedly.  Under 
some  conditions,  larvae  and  nymphs  attack  hares,  elephant  shrews, 
tree  rats,  and  baboons,  but  the  factors  causing  these  presumably 
atypical  infestations  are  not  known. 

Domestic  animals;  Cattle  are  mentioned  as  hosts  by  all  authors 
noted  above  and  equines,  sheep,  and  goats  are  also  commonly  listed 
by  the  same  persons.  A  single  record  from  camel  is  known  (Wiley 
1953).  Dogs  are  seldom  infested  (Theiler  1953),  as  are  pigs 
(Theiler,  correspondence),  although  a  few  specimens  from  each  of 
these  animals  have  been  taken  in  the  Sudan.  Dogs  have  been  re¬ 
ported  as  hosts  by  Mettam  (1932)  in  Uganda. 

Wild  antelopes;  In  one  of  the  earliest  host-lists  of  African 
ticks,  Howard  11^8)  noted  the  eland  and  reedbuck.  Bedford  (1932B) 
listed  the  blue  wildebeest,  sable  antelope,  blesbok,  roan  antelope. 
Cape  kudu,  irpala,  steenbuck.  Cape  duiker,  springbok,  bushbuck, 
waterbuck,  and  (for  nynphs)  the  bontebok,  steenbok,  and  grysbok. 

In  the  Sudan,  King  (1926)  noted  specimens  from  the  Isabella  gazelle, 
while  we  have  found  others  on  the  tel-tel  (Roosevelt *s  hartebeest), 
eland,  Baker*s  roan  antelope,  and  oribi.  Mettam  (1932)  reported 
duiker  and  kob  from  Uganda,  and  Weber  (1948)  took  specimens  from 
the  eland.  Grant *s  gazelle,  duiker,  hartebeest,  and  inpala.  The 
inpala  has  also  been  reported  by  Meeser  (1952 j  see  ecology  below), 
Santos  Dias  (1953B),  and  Tendeiro  (195U,B),  while  Jack  (1942) 
added  the  tsessebe.  In  the  Masai  Reserve  of  Kenya,  Lewis  (1934) 
found  the  roan  antelope,  wildebeest,  and  hartebeest  infested.  The 
sable  antelope,  eland,  wildebeest,  and  kudu  were  reported  as  hosts 
in  Northern  Rhodesia  by  Matthysse  (1954) .  These  records  are  repi- 
resentative  of  others  relating  to  wild  antelopes  as  hosts. 
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other  wild  animals:  Zebras,  various  kinds  (Neumann  1907C, 
1910B,1^22,"T:overidge  1923A,  Lewis  1931B,1934,  Bedford  1932B, 
Mettam  1932,  Weber  1948,  Matthysse  1954).  Giraffe  (Howard  1908, 
Neumann  190i,190X  ,1910B,  Moore  1912).  Warthog  (Nevimann  1922, 
1954;  other  specimens  in  MCZ).  Cane  rat  (Bedford  1932B.  These 
somewhat  larger  than  ordinary  rodents  appear  to  harbor  an  un¬ 
usual  number  of  stray  ticks  that  do  not  normally  infest  rodents). 

Noninfestation  of  young  antelopes:  Mettam  (1933)  made  the 
interesting  observation  that  newly  c>om  kob,  duiter,  bushbuck, 
and  reedbuck  in  an  Entebbe  paddock  heavily  infested  with  R. 
appendiculatus  and  R.  evert si  were  in  no  instance  affected  by 
tnese  ticks.  Wild  adults  ot these  antelopes  are  commonly  at¬ 
tacked. 

Immature  stages;  As  already  stated,  larvae  and  nymphs  com. 
monly  infest  the  same  kinds  of  hosts  as  adults.  Sometimes, 
however,  they  do  attach  to  other  animals,  especially  hares,  for 
reasons  not  yet  vinderstood.  Hares  have  been  reported  as  im. 
mature  stage  hosts  bv  Moore  (1912),  Bedford  (1932B),  Sanborn 
and  Hoogstraal  (1953),  Matthysse  1954;  and  others;  see  also 
BIOLOGY  below.  Some  specimens  are  found  in  ears  of  elephant 
shrews  (Sudan  records  above)  and  Theiler  (correspondence)  has 
a  single  record  from  another  genus,  Nasilio,  of  these  insect!- 
vores,  as  well  as  another  from  a  tree  rat,  Thanonys.  Bedford 
(1932B)  reported  nymphs  from  various  antelopes,  and  Lewis  (1932B) 
found  both  immatvire  stages  common  in  the  ears  of  hartebeests. 

Dogs  are  satisfactory  hosts  for  laboratory  rearing  of  the  im¬ 
mature  stages  (Lovmsbury  1904A.). 


BIOLOGY 


R.  everts!  is  one  of  the  few  rhipicephalid  ticks  with  a  two- 
host  type  of  life  cycle.  Both  immature  stages  occupy  the  same 
hosts,  but  engorged  nymphs  drop  and  molt  on  the  ground.  As  adults 
they  seek  a  new  host.  All  stages  normally  infest  domestic  or  wild 
herbivores,  but  under  some  conditions  immature  stages  may  attack 
insectivores,  rodents,  and  hares.  Theiler  (correspondence)  has 
observed  that  this  may  be  due  to  vinvisual  or  local  factors;  "For 
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years  ny  records  did  not  show  R.  evert si  iimnatures  on  any  hosts 
(other  than  herbivores) ,  excepE  as  an  incidental  infestation 
perhaps;  then  last  year  (1950)  we  recorded  heavy  infestations 
among  all  species  of  hares  in  the  East  London  district," 

Details  of  the  life  cycle  and  periods  of  survival  have  been 
frequently  reported  by  various  South  African  workers  beginning 
with  Dixon  and  Spruell  (1898) .  As  noted  by  Theiler  (1943B)  these 
periods  are; 


PmCD  DAYS 

Ovi position  to  hatching  28  to  70 
Larvae  and  nymphs  on  host  10  to  15 
Nyn^jhal  premolting  period  42  to  56 
Femkle  feeds  6  to  10 
Preoviposit ion  period  6  to  24 


Total  92  to  175 


The  p>eriods  between  larval  hatching  and  feeding  and  between 
adult  emergence  and  feeding  and  oviposition  are  not  stated. 

When  larvae  molt,  they  loosen  their  hold  on  the  host.  Nymphs 
reattach  nearby  on  the  same  animal.  Nymphs  drop  from  the  host 
when  engorged  and  molt  to  adults  on  the  ground.  Adults  mate  on 
the  host. 

Unfed  larvae  svurvive  for  seven  months  and  unfed  adults  sxir- 
vive  twice  as  long. 


Ecology 

Adxilts  attach  almost  invariably  in  the  perianal  region  under 
the  base  of  the  tail,  less  commonly  on  the  teats,  at  the  base  of 
the  legs,  or  on  the  scrotum.  Larvae  and  nymphs  cluster  deep  in 
the  depressions  of  the  inner  ear  surface  especially  at  the  base 
of  the  auricula;  rarely  on  the  ho3t*s  flanks.  (For  comparison,  im¬ 
mature  B.  decoloratus  and  R.  appendicul atus  usually  attach  along 
the  edge  of  the  ear).  All”" autnors  and  our  ovm  observations  are 
in  agreement  on  these  feeding-site  predilections.  It  appears 
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that  the  messy  area  in  which  adults  usually  feed  influences  to  some 
extent  the  numbers  of  red  ticks  represented  in  collections  made  by 
Europeans  though  this  is  seldom  a  deterrent  to  "unspoiled"  African 
assistants.  An  exception  to  the  above  statements,  however,  was 
made  by  Meeser  (1952),  who  noted  that  red  ticks  on  the  impala 
antelope  of  southeastern  Transvaal  is  infested  on  the  genitalia 
and  shanks  and  almost  nowhere  else  on  the  body.  R.  e.  evert si, 
together  with  B.  decoloratus ,  are  the  chief  tick  parasites  of 
this  common  anTelope  there. 

Theiler's  (195®)  study  of  the  distribution  of  the  red  tick 
in  South  Africa  shows  that  it  is  present  in  all  types  of  forest, 
in  all  parklands  except  dry  ones,  and  in  all  types  of  grasslands. 

It  maintains  itself  with  difficulty  in  shortgrass  country  and  is 
generally  absent  from  desert-shrub  areas,  but  may  persist  in  thorn 
cotintry  and  in  mixed  desert-shrub  grassland.  Altitude  and  low 
temperature  do  not  limit  the  red  tick,  but  rainfall  below  ten  or 
fifteen  inches  per  annvun  seems  to  be  a  limiting  factor.  There 
appears  to  be  no  seasonal  variation  in  the  activities  of  this  spe¬ 
cies. 


In  parts  of  Africa  warmer  than  South  Africa,  a  somewhat  higher 
critical  level  of  annual  rainfall  is  probably  necessary  for  the  red 
tick  to  maintain  itself,  but  definite  limits  have  not  yet  been  as¬ 
certained. 

As  already  noted,  another  subspecies  (mimeticus)  takes  over 
from  this  subspecies  in  the  arid  areas  of  sout Western  Africa  but 
both  are  found  together  in  the  savannahs  of  western  equatorial 
Africa.  Such  evolution  of  a  rhipicephalid  species  in  Africa  is 
as  vinusual  as  the  red  tick's  morphology  and  as  its  life  cycle. 

In  Kenya,  the  red  tick  appears  to  be  somewhat  more  adaptable 
than  in  South  and  West  Africa.  There  it  occiars  in  the  deserts  of 
Northern  Province,  in  coastal  areas  and  open  plains,  as  well  as 
in  forests  above  8000  feet  altitude;  "in  fact  .  almost  any¬ 

where"  (Wiley  1953). 

Wilson  (1953)  noted  that  the  red  tick  occurs  in  both  the  same 
areas  as  the  R.  pravus  -  A.  gemma  association  (cf.  page  681)  and 
the  R.  appendiculatus  -  AT  v^iegatum  association  (cf.  page  274). 
While  absWt  from  wet  zones  of  Nyasaland  and  Tanganyika,  it  is 
the  dominant  species  in  the  Masai  grasslands  and  occurs  seasonally 
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in  small  numbers  in  dry  areas  of  the  R.  ptravus  -  A.  gemma  associa¬ 
tion.  The  ecology  of  this  tick  require s  further  "Hetailed  investiga¬ 
tion. 


Around  Mbui,  Adamawa  Province,  Nigeria,  the  red  tick  forms 
sixty  percent  of  the  specimens  in  tick  collections  (Unsworth  1949) . 
Reeisons  for  this  density  should  be  interesting  to  investigate. 

In  the  Sudan,  the  red  tick  is  absent  in  true  desert  areas 
but  does  occur  and  is  common  in  a  wide  variety  of  forested  savan¬ 
nah  and  semidesert  areas. 

In  Moreau* s  (1933)  study  of  ticks  in  the  stomachs  of  the  tick- 
bird,  Buphagus  erythrorhynchus  (Stanley)  in  Tanganyika,  specimens 
of  R.  e.  ever^si  were  found  in  three  of  58  birds  examined.  They 
numBered  one,  six,  and  eighteen  ticks  per  stomach.  In  Kenya,  van 
Someren  (1951 )  found  three  adult  red  ticks  in  the  stomachs  of  two 
of  the  same  kind  of  bird,  but  none  were  found  in  ten  other  of  the 
same  kind  that  he  examined  and  none  were  found  in  stomachs  of 
seven  B.  a.  africanus.  A  further  discussion  of  this  subject  is 
presented~under  A.  variegatum,  page  275.  The  concealed  places  in 
which  the  red  ti'ck  usually  Teeds  probably  protects  it  from  this 
predator  except  in  special  circumstances. 


Nymphal  R.  evert si  removed  from  hares,  Lepus  zuluensis,  have 
been  found  irSected  with  the  chalcid  parasite  Hunt^ellus  hooker! 
Howard,  1908  (Cooley  1934>  see  also  note  by  Bedford  in  Gooley 
1929). 


RH4ARKS 

Integumentary  sense  organs,  which  are  fixed  in  number  and 
location,  and  which  are  essentially  similar  in  all  stages  of 
the  tick,  though  more  primitive  in  larvae,  have  been  described 
and  illustrated  by  Dinnik  and  Zumpt  (1949) .  This  subject  has 
also  been  discussed  by  K.  W.  Neumann  (1942) . 

Preliminary  studies  on  spermatogenesis  by  Warren  (1931), 
which  do  not  appear  to  have  been  completed,  indicate  that  in 
R.  e.  everts!  a  single  spermatid  gives  rise  to  several  sperma¬ 
tozoa  of  extremely  variable  size.  Wgrren*s  observations  differ 
considerably  from  those  of  Nordenskiold  (1920)  on  Ixodes  ricinus . 
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Misformed  specimens  of  R.  e.  evert si  have  been  reported  on  by 
Santos  Dias  (19478,19484,193410.  “3Cr  egg  toxin  has  been  found  in 
this  species  (De  Meillon  1942).  Symbiotes  have  been  reported  and 
discussed  by  several  workers;  Cowdry  (1923,19250,1927),  Buchner 
(1926),  and  Jaschke  (1932).  The  arch  of  the  eye  has  been  briefly 
mentioned  by  Gossel  (l935).  Donitz  (1905)  observed  copulation  - 
by  insertion  of  the  male  hypostome  into  the  female  genital  aperture 
while  the  legs  are  used  as  clasping  organs  adjacent  to  the  cor¬ 
responding  legs  of  the  female  _  but  was  unable  to  ascertain  how 
seminal  fluid  was  passed;  Christophers  (1906)  stated  that  obu 
viously  it  is  accomplished  by  transfer  of  spermatophores  d\uring 
the  mating  act. 

The  life  cycle  and  morphology  of  the  red  tick  are  so  peculiar 
within  this  genus  that  a  special  subgeneric  niche  might  seem  in¬ 
dicated  for  R.  evert si.  ^Theiler  informs  me  (correspondence) 
that  Dr.  CooTey  also  entertained  this  idea  while  he  was  in  South 
Africa,  but  that  the  immature  stages  are  so  normally  rhipicephalid 
as  to  dampen  any  urge  to  take  this  step  7* 


DISEASE  REUTIONS 

MAN;  Boutonneuse  fever  (Rickettsia  conorii). 

CATTLE;  East  Coast  fever  (Theileria  parva) .  Pseudo-east 
coast  fever  (T,  mutans ) .  Redwater  CBabesia  bigemina).  Spiro¬ 
chetosis  (Borrelia  theileri).  Not  a  vector  of  heartwater  (Rickett¬ 
sia  nuninantium) .  A  secondary  bacterial  infection  by  CoryneB^terium 
pyogenes  causes  an  otitis  leading  to  the  sloughing  of  the  host's 
eternal  ear  when  infested  by  larvae  and  nymphs.  The  virus  of  "a 
specific  transmissible  petechial  fever  of  cattle"  may  be  trans¬ 
mitted  to  sheep  by  the  red  tick. 

SKEFy?  Lamb  paralysis  (?toxin).  Apparently  not  a  vector  of 
Nairobi  sheep  disease  (virus).  See  paragraph  above. 

HCRSES,  MULES,  and  DONKEYS;  Equine  piroplasmosis  (biliary 
fevers j  (Babesia  equi  and  B.  caballi) .  Spirochetosis  (Borrelia 
theileri) . 
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IDENTIFICifflON 


Males;  The  red  tick  is  usually  large  (5  nm.  long)  though 
smcLller  specimens  do  occur.  Its  dark  scutvm  contrsists  greatly 
with  the  reddish  body  integument  and  saffron  legs.  The  dark 
eyes  are  hemispherical,  protruding,  and  orbited,  similar  to  those 
of  hyalommids  but  to  no  other  rhipicephalids  except  R.  ocTilattis 
(and,  partially,  to  R.  pravus).  Scutal  punctations  are  of  medium 
and  large  size  and  so  numerous  as  to  cause  the  scutum  to  appear 
shagreened.  Lateral  grooves,  a  posteromedian  groove,  and  para¬ 
median  grooves  are  pronounced.  A  large,  pointed  process  from 
coxa  I  is  visible  dor  sally.  The  hxige  adanal  shields,  very  wide 
and  posteriorly  semicircular  in  outline,  are  also  unique. 

Female;  This  sex  is  colored  as  in  the  male  and  has  similar 
scutal  punctations  and  eyes  so  that  it  can  never  be  mistaken. 

The  scutum  lacks  lateral  grooves. 

The  larva  and  nymph  have  been  described  and  illustrated  ty 
Theiler  (T553S). 

Note;  The  subspecies  R.  evert si  mimeticus  Donitz,  1910(B), 
has  yellou-ringed  legs  while  those  of  the  typical  evert si  are 
unicolorous. 
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Figures  269  and  270,  cf,  dorsal  and  ventral  views 
Figures  271  and  272,  5,  dorsal  and  ventral  views 

RHIPICEPHALUS  KOCHI 
Belgian  Congo  Specimens 

PLATE  LXIVI 
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RHIPICEPHALUS  KOCHI  Donitz,  1905 
(=  R.  JEAHI^aOI  Neumaim,  1913). 
(Figxares  269  to  272) 


THE  CEI^TRAL  AFRICM  HIGHLAND  BROWN  TICK 


L  N  $  o’  EQUATCeiA  PROVINCE  RECORDS 


1  1  Nagichot  domestic  cow 

2  Kipia  host  not  stated 

2  Kipia  on  grass 


Dec 

_  (Weber  1948) 


Dec 


The  Nagichot  specimens,  from  a  cow  at  65OO  feet  elevation  in 
the  Didinga  Mountains,  were  collected  by  lir.  H.  B.  Ltocmoore  in 
1951.  The  British  Museum  (Natural  History)  specimens,  found  viru 
identified  in  their  collections,  were  taken  by  Mr.  J.  D.  MacDonald 
in  1938  at  Kipia,  8800  feet  elevation,  in  the  Imatong  ibuntains. 
The  Weber  specimens  from  the  same  locality,  but  reportedly  at  one 
hundred  feet  lower  elevation,  were  identified  (Weber  1948)  as  R. 
bursa.  Weber’s  specimens,  kindly  loaned  by  Dr.  J.  Bequaert,  were 
independently  identified  by  Dr.  Theiler  and  by  me  as  R.  kochi, 

R.  kochi  is  known  in  the  Sudan  only  from  the  high  mountains 
in  the  central  part  of  the  eastern  half  of  Equator! a  Province. 


DISTRIBUTION 


R.  kochi,  a  tick  of  the  more  humid  and  temperate  highlands 
of  Central  Africa,  less  commonly  also  inhabits  the  highlands  of 
East  Africa  (see  also  Ecology  of  R.  compositus,  p.  625).  Records 
previous  to  1950  should  be  accepted  with  caution. 

CENTRAL  AFRICA;  BELGIAl^  CONGO  and  RUANDA-URUNDI  (Schoenaers 
1951A,B.  Rousselot  1953B.  Theiler  and  Robinson  1954.  Van 
Vaerenbergh  1954). 


EAST  AFRICA:  SUDAN  (As  R.  bursa;  Weber  1948.  Hoogstraal 
1954BT: 
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UGANDA.  (Wilson  1952,1953).  KENYA  (Nexunann  1913.  Anderson 
1924A,B.  Lewis  193LA,B,C  ,1934*.  Daubney  1933.  Binns  1952). 
TANGANYIKA  (Donitz  1905,1907,  cf.  HOSTS  below.  Neumann  1913. 
Morstatt  1913.  Moreau  1933;  cf.  REMARKS  below.  Theiler  1947. 
Schoenaers  1951A). 


HOSTS 

R.  kochi  is  knovm  chiefly  from  domestic  cattle.  Duikers 
and  oTher  forest  antelopes  may  be  presumed  to  have  been  its 
original  hosts.  Animals  on  which  immature  stages  feed  are  loru 
known. 

Domestic  aMmals;  Cattle;  Donitz  (1905,1907).  Lewis  (1934). 
Schoenaers  (1951A,Bj.  Rousselot  (1953).  Theiler's  records  are 
from  cattle.  Donitz ‘s  material  from  Soadani  and  Lindi  was  prob. 
ably  taken  from  introduced  cattle.  Dogs  (Lewis  193 IB). 

*Wild  animus;  Lion  and  spurfowl  (Lewis  1934) .  Bxiff alo 
(Theiler,  unpublished). 


BIOLOGY 


Life  Cycle 

Eggs  hatch  in  24  days  and  larvae  feed  for  five  or  six  days 
according  to  Rousselot  (1953B).  No  other  details  are  known. 


Ecology 

Schoenaers  (1951A,B)  fovmd  R.  kochi  only  above  2000  meters 
elevation  in  Ruanda-Urundi  and  specimens  sent  to  Rousselot  (19533) 
were  from  altitudes  between  2400  and  2500  meters  elevations.  Van 
Vaerenbergh  (1954)  also  reported  the  same  altitudinal  range,  and 
Theiler  and  Robinson’s  (1954)  Congo  localities  are  at  similar 
elevations.  As  already  noted,  Sudan  specimens  have  been  taken 


*Lewis  (1934,  p.  41,  footnote),  states  that  these  specimens  may  be 
R.  capensis. 
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only  between  65OO  and  8800  feet  elevation.  Wilson  (1953)  states 
that  this  tick  is  limited  to  upland  forests  in  East  and  Central 
Africa,  and  work  on  its  ecology  and  of  that  of  another  upland 
species,  R.  compositus  (=  R.  ayeri )  is  in  progress.  See  also 
Ecology  oT  R.  compositus  (p.  625 j . 

When  present,  this  tick  often  appears  in  great  niambers 
(Theiler  and  Robinson  1954).  Its  specialized  high  altitude 
preference  may  account  for  rarity  in  collections  and  for  paucity 
of  records. 


DISEASE  RELATIONS 

Cattle;  A  vector  of  East  Coast  fever,  Theileria  parva, 
though,  on  epidemiological  grounds  some  observers  have  indicated 
that  this  species  is  not  a  vector. 


REMARKS 

Otir  present  knowledge  of  the  biology,  morphology,  and  tax¬ 
onomy  of  those  heavily-punctate  rhipicephalids  that  have  shallow 
lateral  grooves  or  none  at  all  is  in  an  unsatisfactory  state. 

This  complex  may  be  referred  to  as  the  "R.  ziemanni  group"  in 
place  of  the  *R.  aurantiacus  group"  of  Zumpt  (I'^aI^B).  Sub¬ 
sequently,  Zumpt  (195 QA^  has  inclvided  several  species  of  this 
group,  previously  considered  as  valid,  in  synonymy.  Species 
now  recognized  are;  R.  ziemanni  Neumann,  1904  (=  R.  aurantiacus 
Netimann,  1907,  and  R.^cuneatus  Nexamann,  1908),  R.  kochi  Donitz, 
1905  (=  R.  jeanneli  Nexmann,  1913)  >  R.  masseyi  Nuttall  and  War- 
burton,  T9O0*  R.  attenuatus  Nevunann,  1^05(8)*  and  ?  s  R. 
tendeiroi  Santos  ^ias,  and  R,  muhlensi  Zumpt,  1"543(b). 

To  this  group  shovild  be  added  R.  hurt!  Wilson,  1954  of  Kenya 
and  R.  serranoi  Santos  Dias,  i^50(G)  of  Mozambique.  It  is  pos¬ 
sible  that  these  two  species  may  eventually  be  shown  to  be  heavilv 
punctate  specimens  of  R.  kochi.  ^Theiler  states  (correspondence) 
that  from  evidence  pre'sently  available,  she  agrees  with  the  above 

synonynyj/. 

*It  appears  that  the  R.  attenuatus  of  Santos  Dias  (l954D)  from 

Ruanda-Urundi  is  R.  kochi,  since  Theiler,  Schoenaers,  and  Vaeren- 
bergh  have  found  kochi  "most  plentiful"  at  the  same  collecting 
sites  from  which  "Santos  Dias’  material  was  sent.  (Footnote 
continued  on  next  page). 
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A  more  comprehensive  morphological,  taxonomic,  and  biological 
study  of  this  group  is  indicated,  large  series  of  specimens  from 
many  areas  are  required  to  solve  these  problems,  which  are  outside 
the  scope  of  the  present  work.  In  the  known  Sudan  tick  fauna,  R. 
kochi  is  easily  distinguished.  The  remarks  below  are  only  for  ~ 
use  and  are  not  sufficiently  detailed  for  differentiation 
of  material  from  elsewhere  in  Africa.  The  Sudan  material  noted 
herein  was  identified  by  Dr.  G.  Theiler.  Miss  J.  Walker  is  now 
reviewing  this  group. 

Four  specimens,  identified  as  R.  kochi  by  E.  A.  Lewis,  were 
found  by  Moreau  (1933)  in  the  stomach  of  a  tick  bird  in  Tanganyika. 
I  have  examined  these  specimens,  in  the  collections  of  British 
Museum  (Natural  History),  but  cannot  identify  them  to  species. 


IDENTIFICATION 

Males;  Lateral  grooves  are  replaced  by  a  line  of  almost  con¬ 
tinuous  punctations,  the  posteromedian  groove  is  merely  a  fine, 
shagreened  line,  and  the  paramedian  grooves  are  indicated  by  sha- 
greening  only.  A  blunt  dorsal  hvunp  of  coxa  I  is  present.  Scutal 
punctations  are  numerous,  close  or  contiguous,  mostly  moderate 


There  has  been  some  difference  of  opinion  among  specialists 
over  which  of  the  synonymous  names,  attenuatus  or  masseyi  has  pri¬ 
ority.  The  background  is  as  follows;  Neumann *s  name  at£enuatus 
was  published  on  20  March,  1908.  Although  Nutt  all  and  Warbtirton’s 
name  masseyi  was  read  orally  at  a  scientific  meeting  on  28  December 
1907,  it  was  actually  published  on  10  March  1908.  Therefore,  ac¬ 
cording  to  Opinion  15  (July  1910)  of  the  International  Code  of 
Zoological  Nomenclature  (reconfirmed  at  the  Paris  conference,  1948), 
in  which  it  is  stated  that,  '*The  mention  of  the  new  name  in  a  paper 
presented  orally  before  a  meeting  of  any  kind'*  does  not  constitute 
publication,  the  question  is  decided  definitely  in  favor  of  the 
name  masseyi,  which  was  published  ten  days  earlier  than  attenuatus . 
Authority  for  the  publication  dates  of  these  two  papers  is  the 
Index-Catalogue  of  Medical  and  Veterinary  Zoology,  part  II,  pages 
3539  and  3627  (1950)*  Some  workers  consider  that  the  Nuttall  and 
Warturton  paper  was  published  in  May  1908,  which,  if  true,  would 
reverse  the  prior  name  of  this  tick. 
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size,  with  a  scattering  of  widely  separated  large  punctations  among 
them.  Certain  populations  have  fewer  punctations  that  are  excep¬ 
tionally  shallow.  Cervical  pits  are  deep  but  cervical  grooves  are 
absent  or  very  short.  The  central  festoon,  but  not  adjacent  fes¬ 
toons,  may  be  extended  in  engorged  specimens.  Basis  capituli  has 
prominent  lateral  angles.  Body  outline  is  pear-shaped.  Adanal 
shields  are  distinctive,  as  illustrated  (Figure  270;. 

Females;  This  sex  also  lacks  a  lateral  groove  and  has  scutal 
punctations  similar  to  those  of  the  male ,  but  these  punctations 
may  tend  to  be  somewhat  larger.  The  cervical  grooves  are  pro¬ 
nounced  and  gradually  converge  to  the  level  of  the  eyes,  thence 
diverge  almost  to  the  posterior  margin  of  the  scutum.  The  scutal 
shape  is  subcircular,  slightly  wider  than  long. 

Note;  Some  variation  is  to  be  expected  in  specimens  refer¬ 
able  to  R.  kochi  but  the  significance  of  such  differences  is  dif¬ 
ficult  to  evaluate  at  this  time. 

The  larva  and  nymph  have  been  briefly  described  and  illus¬ 
trated  by  Rousselot  \i9^3B). 
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274 


276 


Figures  273  and  274>  cf,  dorsal  and  ventral  views 
Figures  275  and  276,  5,  dorsal  and  ventral  views 

RHpiCEPmUS  LONGICQXATUS 
cf,  French  Somaliland  Specimen 
9,  Kenya  Specimen 

PLATE  Lmil 
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RHIFICEPHALUS  LQNGICOXATUS  Neumann,  I9O5. 


(Figures  273  to  276) 

THE  SCMALI  GLOSSY  TICK 

DISTRIBUTION  IN  THE  SUDAN 

Bahr  EL  GhazaJ.  Province;  Galual— Nyang  Forest,  I5  ex  Syncerus 
caffer  aegiiinoctialis,  February  1953,  H.  Hoogstraal  legit. 


DISTRIBUTION 

R.  longicoxatus  is  an  extremely  rare  tick  from  scattered 
localitiestnrou^out  East  and  Central  Africa.  The  bulk  of  records 
referring  to  this  species  are  from  the  arid  Somalilands  and  coastal 
lowlands  of  East  Africa,  with  a  few  savannah  records  from  a  cir¬ 
cumscribed  area  in  the  interior  of  the  continent. 

CENTRAL  AFRICA;  FRENCH  EQUATORIAL  AFRICA  (Rousselot  1953B) . 

EAST  AFRICA;  SUDAN  (Hoogstraal  1954B) . 

FRENCH  SOMALILAND,  BRITISH  SOMALILAND,  KENYA  (Hoogstraal  1953D). 
TANGANYIKA  (Neumann  1905.  Hoogstraal  1953D).  Note;  Recently  while 
identifying  specimens  for  British  Musem  (Natural  History),  another 
male  R.  longicoxatus  with  the  following  data  has  been  encountered; 
Camel7  Las  Anod,  British  Somaliland,  21  September  1936 j  B.  F.  Peck 
legit  (with  R.  pravus ,  Hyalomma  dromedarii,  H.  rufipes,  and  H. 
truncatum) .  *” 

£ ?ITALIAN  SOMALILAND:  Figure  17  and  18  in  Paoli  (1916), 
reported  as  R.  ecinictus,  on  the  basis  of  two  males,  one  from 
the  ground  and  one  from  a  camel,  may  refer  to  R.  longicoxatus 
with  the  characteristic  shape  of  the  adanal  shields,  as  illiis- 
trated,  very  slightly  modified,  or  to  R.  burner alis.  / 
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HOSTS 


Domestic  animals;  Camel,  goat,  and  sheep  (Hoogstraal  1953D). 
Note  the  two  other  records  for  camels  above . 

Wild  animals;  African  buffalo  (Sudan  record  above)  and  bush- 
pig  (Rousselot  i^53B). 


BIOLOGY 

The  East  African  records  of  R.  longicoxatus  give  the  impression 
that  this  is  a  Somali  tick  specialized  for  rather  arid  situations. 
The  Sudan  focus  is  in  an  area  far  removed  but  with  a  long,  intense 
dry  season.  The  fact  that  this  tick  also  occurs  in  the  more  humid 
French  Equatorial  Africa  is  perplexing  and  indicates  that  we  are 
still  poorly  acquainted  with  its  biology.  This  appears  to  be  a 
decidedly  uncommon  species. 


DISEASE  RELATIONS 


Unknown. 


IDENTIFICATION 

Male;  The  scutum  varies  from  2.0  to  4.5  inm.  in  length,  and 
from  2.0  to  3.1  mm.  in  width j  it  is  widest  at  about  midlength  or 
slightly  posterior  of  this  level,  and  slightly  convex,  shiny, 
reddish  brown.  Cervical  grooves  are  short  and  deep;  marginal 
grooves  are  lacking  but  indicated  by  a  row  of  large,  deep  puncta- 
tions.  Festoons  are  short  and  superficial.  Scutal  punctations 
are  rare,  large,  distant,  in  irregular  lines  like  those  of  R.  _s. 
siraus;  interstitial  punctations  are  very  few  to  numerous,  very 
71^  ’or  almost  obsolete.  The  illustrated  distribution  of  scutal 
punctations  is  typical.  Posteromedian  and  paramedian  grooves 
are  absent  though  it  is  possible  that  posterior  depressions  may 
develop  after  death  and  contraction  of  the  specimen  simulate 
these  grooves,  ijyes  are  flat,  yellowish,  large,  marginal  or 
almost  marginal  (see  note  below).  The  adanal  shields  are  strong¬ 
ly  punctate  and  triangular;  the  juncture  of  the  lateral  and  pos- 


-  662  _ 


terior  margins  is  subrect angular;  the  junctiure  of  the  posterior 
and  inner  margin  forms  a  very  slight,  rounded  protrusion;  and 
the  inner  margin  is  posteriorly  slightly  convex  and  sinuous, 
anteriorly  narrowing,  and  slightly  concave.  The  accessory  shields 
are  short,  not  heavily  thickened,  and  do  not  extend  beyond  the 
outer  margin  of  the  adanal  shields.  The  basis  capitxali  dorsally 
is  about  twice  as  wide  as  long  and  vrith  at  least  two  punctations, 
lateral  margins  widest  at  anterior  third,  cornua  broadly  rounded. 
The  hypostome  has  3/3  dentition  in  files  of  nine  to  eleven  den¬ 
ticles.  Paipi  are  slightly  longer  than  wide,  flat  dorsally. 

Coxa  I  has  a  distinct,  dorsally-projecting  process. 


Note;  In  the  very  anterior  position  of  the  eves,  the  spec¬ 
imen  described  and  illustrated  by  Rousselot  (1953B)  conforms  laore 
closely  to  the  original  description  of  R.  longicoxatus  than  do 
ovir  specimens .  ” 

Female;  The  scutum  is  short  and  wide,  with  length  not  qxiite 
equalling  width.  Althoxigh  Netnnann  originally  described  it  as 
longer  than  wide,  this  is  not  true  of  the  only  available  para- 
type  specimen  (cf.  Hoogstraal  1953D).  The  posterior  margin  is 
broadly  rotinded.  Lateral  grooves  are  absent  or  slightly  indi¬ 
cated  posteriorly;  cervical  grooves  are  deep  basally,  distally 
superficial,  and  extend  almost  to  the  eyes  or  slightly  beyond 
the  eyes.  Scutal  punctations  are  variable  in  number  but  few, 
fine,  and  distant  with  very  few,  almost  obsolete  interstitials. 
The  eyes  are  flat  and  on  or  very  slightly  removed  from  the 
lateral  margin. 
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279 


278 


280 


Figures  277  and 
Figures  279  and 


278,  (J,  dorsal  and  ventral  views 
280,  5,  dorsal  and  ventral  views 


RHIPICEPimLUS  LONGUS 
Sudan  specimens 


PIATE  LXXVIII 
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RHIFICEPHALUS  LONGUS  Neumann,  1907 (A 


(Figures  277  to  280) 

THE  SCIMITAR-SHIELD  CAPE  BROW  TICK 

L  H  5  o‘ 

2  3 
3  3 

R.  longus 


BQUATORIA  PROVINCE  RECQPlDS 

Laboni  Sync er us  caffer  aequinoctialis  Feb 

Kheirallah  ^jncerus  caffer  aequinoctialis  Mar  (SGC) 

is  not  known  from  other  Provinces  of  the  Sudan. 


DISTRIBUTION 

Although  R.  longus  appears  to  be  chiefly  a  Central  and  V/est 
African  tick,  scattered  populations  occur  in  East  Africa  and  in 
the  northern  part  of  southern  Africa,  apparently  in  more  hxmid 
areas.  The  possibility  that  some  specimens  in  the  reports  listed 
below  have  been  confused  with  R.  capensis  must  be  considered. 

See  footnote  below. 

WEST  AFRICA;  NIGERIA  (Zumpt  1942B.  Unsworth  1952).  TOGO 
(Zurapt  1942B^.  LIBERIA.  (As  R.  falcatus;  Neumann  190SC). 

CENTRAL  AFRICA:  CAMEKOONS  (Zumpt  1942B.  Rageau  195ia953A. 
B.  linsworth  1952.  Rousselot  1953B).  FTIENCH  EQUATORIAL  AFRICA 
(Rousselot  1951,1953B).  BELGm  CONGO  (Neumann  1907A,1911. 
Nuttall  and  Warburton  1916.  Schwetz  1932.  Bequaert  1930A,1931. 
Fain  1949.  Rousselot  1951,1953B.  See  also  HOSTS  below). 

EAST  AFRICA:  SUDAN  (lloogstraal  1954B )  . 

UGANDA  (As  R.  falcatus:  Theiler  1947). 


*R.  falcatus  Neiamann,  1908,  is  a  synonym  of  R.  longus ,  but  few 
ilterai/Ure  records  of  R.  falcat\is  can  be  assumed  to  refer  to  R. 
longus .  The  name  R.  falcatus  was  long  used  indiscriminately  as 
a  "catch-all'*  for  heavily  punctate  rhipicephadids  with  sickle- 
shape  adanal  shields  and  many  species  were  lumped  under  it. 
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SOUTHERN  AIHICA;  ANGOLA  (Zurapt  1942B.  Theiler  and  Robinson 
1954.  See  also  HOSTS  below).  NYASALAND  (All  as  R.  falcatus; 
Nevunann  1908C.  Old  1909.  War burton  1912.  Wilson  1^5 OB.  See 
also  HOSTS  below).  MOZAMBIQUE  (As  R.  falcatus:  Theiler  1943B, 
1947.  Santos  Dias  1952H,1953B). 


HOSTS 

Larger  domestic  animals  and  wild  game  animals  serve  as  hosts 
of  R.  longus .  Available  data  are  not  extensive  enough  to  demons¬ 
trate  further  host  predilection  within  this  range. 

Domestic  animals;  Cattle  (Neumann  1907A,  Schwetz  1932,  Fain 
1949»  Rageau  1^^1,1'553B,  Rousselot  1951).  Dogs  (Nuttall  lot 
1950A  from  Angola  in  BMNH.  Zumpt  1942A,  Rageau  1951,1953B). 

Horses  (Fain  1949,  Wilson  1950Ba  Pigs  (Fain  1949,  Santos  Dias 
1952H,1953N). 

Wild  animals;  Buffalo  (Nuttall  lot  434A  from  Semliki  Plains 
in  BMNH.  Bequaert  1930A,1931>  Zumpt  1942A.,  Theiler  1943B,  Fain 
1949>  Wilson  1950B,  Rousselot  1951>  Santos  Dias  1952H,1953B,  and 
Sudan  records  above).  Eland  (Bequaert  1931).  Sable  antelope 
(Zumpt  1942A,  Santos  Dias  1953B).  Roan  antelope  (Nuttall  lot  227 
from  Nyasaland  in  BMNH.  Wilson  1950B).  Lichtenstein *s  hartebeest 
(Santos  Dias  1952H,1953B).  Wild  pig  (Schwetz  1932,  Fain  1949). 
Warthog  (Nuttall  lot  1099A  from  Nyasaland  in  BMNH.  Zumpt  1942A, 
Wilson  1950B,  Santos  Dias  1953B).  Jackal  (Fain  1949).  Lion 
(Rageau  1953B). 


BIOLOGY 

R.  longus  appears  to  be  a  tick  of  somewhat  more  htimid  areas 
than  the  closely  related  R.  capensls ,  or  else  it  is  a  rainy 
season  species,  while  R.  capensis  is  a  dry  season  form.  The  geo¬ 
graphic  range  of  the  two,  formerly  considered  to  be  West  African 
and  East  African  respectively,  is  now  known  to  incltide  some  areas, 
Mozambique  and  Nyasaland,  in  which  both  occur,  though  the  data 
are  not  sufficiently  detailed  to  indicate  whether  they  are  found 
together  or  in  different  seasons  or  ecological  zones  within  these 
political  bovindaries. 
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DISEASE  RELATIONS 


Unstiidied . 


RHIARKS 

Schulze  (l944j  p.  410)  mentioned  this  species  in  a  study  of 
tick  integument. 

Ziimpt  (1942B,195QA)  considered  R.  longus  to  be  a  West  and 
Central  African  subspecies  of  R.  capensis  but  has  stated  nore 
recently  (1950  correspondence)” that,  after  having  received  addi¬ 
tional  material  from  Mozambique  and  Nyasaland,  he  has  come  to 
regard  each  as  a  separate  species. 

Santos  Dias  (195 3D)  confused  R.  longus  and  R.  siraus  senega- 
lensis  and,  in  so  doing  described  Tor  the  latter” yet  another 
species,  obviously  synonymous,  R.  pseudo longus .  In  an  effort  to 
determine  his  ideas  concerning  This  species,  we  sent  him  (1954) 
Sudan  specimens  consisting  of  nxunerous  R.  slmis  senegalensis 
which  were  returned  marked  as  R.  longus,  and  all  ny  available 
R .  longus ,  which  were  returnecf” as  R.  capensis  pseijdolongus . 

R.  longus  is  closely  related  to  R»  capensis,  as  already  noted. 
Zun^jt  (l^42B,i950A)  stated  that  the  r*ange  of  ^R.  capensis  capensis** 
incltides  the  Sudan.  This  is  most  probably  in  error.  ” 

R.  simus  senegalensis  males  are  mostly  readily  separated  from 
those  of  R.  longus,  but  individuals  of  the  former  species  that 
have  exceptionally  heavy  interstitial  or  secondary  punctation  may 
moment ai'ily  be  confused  withR.  longus.  Turning  such  a  specimen 
obliquely  to  the  sovu-ce  of  tHe  light  will  reveal  the  typical  ar¬ 
rangement  of  larger  posterior  punctations  as  described  for  R. 
siraus  senegalensis  (cf.  page  759)  among  the  smaller,  more  super- 
TTHTilT  secondary  punctations,  a  characteristic  not  associated 
with  R.  longus.  Both  species  may  occtir  on  the  same  host. 


IDENTIFICATION 

Male;  This  is  a  fairly  large,  robust  tick  (up  to  6.0  mm. 
long  and  3.5  nm.  wide),  usually  jet  black  in  color  (smaller  spec- 
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imens  often  reddish  brown)  with  reddish  brown  legs.  It  has  def¬ 
inite,  long,  deep  lateral  grooves  but  the  nairow  posteromedian 
groove  is  vague  or  obsolete  and  the  paramedian  grooves,  if  present 
at  all,  are  even  more  vague.  The  scutal  punctations  are  distinctive, 
being  of  a  uniformly  shallow,  small  or  medium  size,  densely  and 
closely  distributed  in  irregular  lines  everywhere  except  in  the 
scapular  areas,  on  the  festoons,  outside  the  lateral  margins, 
and  in  a  narrow  area  just  inside  the  lateral  margins;  most  punc¬ 
tations  are  clean  and  discrete.  Shallowness  of  punctations  varies 
among  individuals,  but  the  pits  are  never  deep  and  are  sometimes 
quite  superficial.  The  overall  appearance  is  one  of  regularity 
of  punctations  within  the  impunctate  periphery  bordering  the 
lateral  grooves;  no  pattern  of  larger  and  deeper  punctations  is 
visible  among  the  normal  punctations.  If  the  punctations  are 
exceptionally  shallow,  those  in  the  area  of  the  posterior  grooves 
tend  to  be  slightly  larger  and  deeper  than  elsewhere.  Coxa  I  has 
a  stximp  showing  dorsally,  but  no  dorsal  process.  In  engorged 
specimens,  the  three  median  festoons  protrude.  The  adanal  shields 
of  typically  large  specimens  are  sickleshaped,  with  a  deeply  ctirved 
inner  margin,  but  in  smaller  specimens  this  feature  may  be  con¬ 
siderably  reduced  (at  the  moment,  I  wovild  not  know  how  to  dis¬ 
tinguish  runt  specimens  with  narrowly  elongate,  tmctirved  adanal 
shields  from  small  specimens  of  R.  capensis) . 

Female;  This  sex  (which,  so  far  as  known,  cannot  be  dis- 
tinguished  fromR.  capensis)  has  a  subcircular  scutum  densely 
beset  with  uniform,  i*' airly  large  pxmctations  very  much  like  those 
of  the  male,  but  usually  somewhat  larger,  deeper,  and  more  dense; 
these  punctations  are  evenly  distributed  in  the  depression  within 
the  lateral  grooves  but  are  sparse  or  almost  entirely  absent  in 
a  narrow  area  along  the  posterior  margin  and  on  the  elevated 
ridge  outside  the  lateral  margins. 

Note;  A  male  and  a  female  cotype  of  R.  falcatus  examined 
in  British  I'^iseum  (Natviral  History)  collections  conform  to  the 
description  of  typical  specimens  of  R.  longus  as  provided  above. 
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Figures  281  and  282,  <f,  dorsal  and  ventral  views 
Figures  283  and  284,  $,  dorsal  and  ventral  views 

RHIPICEPHALUS  MUHLENSI 
Belgian  Congo  specimens 
Gift  of  Dr.  G.  Theiler 
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RHIPICEPHALUS  MUHLMSI  Zumpt,  1943(B). 

(Figures  281  to  284) 

MUHLENS*  BROWN  TICK 

L  N  $  c?  B3UAT0RIA  PROVINCE  RECORD 

1  Yei  domestic  cattle  Jan 

tt  ,  . 

R.  muhlensi  is  known  in  the  Sudan  by  only  a  single  specimen. 


DISTRIBUTION 

Theiler  (correspondence)  believes  that  R.  muhlensi  has  been 
frequently  misidentified  and  that  its  range  Ts  more  extensive 
than  present  records  indicate. 

CENTRAL  AFRICA;  BELGIAN  CONGO  (Theiler  and  Robinson  1954. 
These  authors  also  attribute  certain  other  earlier  published 
remarks  by  other  authors  to  this  species). 

EAST  AFRICA;  SUDAN  (Hoogstraal  1954B). 

KENYA  (Specimens  from  Makuenij  J.  B.  Walker,  impublished; 
see  HOSTS).  TANGANYIKA  (Zumpt  1943B.  Hoogstraal  1954C.  J.  B. 
Walker,  unpublished j  see  HOSTS). 

SOUTHERN  AERICA;  MOZAMBIQUE  (Santos  Dias  1950B,1953B) . 
UNION  OF  SOUTH  AFRICA  ^As  R.  roasseyi  in  Zululand:  Theiler 
(1947)  (Theiler,  correspondence).  See  HOSTS. 7 


HOSTS 

It  is  at  present  impossible  to  evaluate  the  relative  impor¬ 
tance  of  the  few  records  from  domestic  animals  in  relation  to 
the  wide  variety  of  large  game  animals  that  this  tick  is  known 
to  attack.  As  workers  become  better  acquainted  with  the  identity 


-  670  _ 


of  this  tick  more  accurate  data  concerning  its  hosts  and  biology 
are  bound  to  resiilt.  Hosts  of  the  inmature  stages  are  unknown, 
except  for  a  single  njTiiph  (J.  B.  Walker,  correspondence)  from  an 
African  civet  in  Tanganyika. 

Domestic  animals;  Cattle  (Sudan  and  Walker’s  Kenya  records, 
aboveT^  Dog  (Santos  Dias  195 3B) . 

Wild  animals;  Bushbuck  and  giraffe  (Zumpt  1943B).  Roan 
antelope  (Zumpt  1943B,  Hoogstraal  1954C).  Nyasaland  warthog 
(Theiler  1947).  Buffalo,  nyala,  and  South  African  bushbuck 
(Santos  Dias  1950B,1953B)  .  Impala,  sable  antelope,  stini  ante¬ 
lope,  reedbuck,  greater  kudu.  Cape  duiker,  Zambesi  eland,  wart^ 
hog,  and  buffalo  (Santos  Dias  195 3B).  Kudu  (Walker's  Kenya 
record  above) . 

Theiler 's  (unpublished)  host  records  (number  of  hosts,  if 
more  than  one,  indicated  in  parenthesis)  are;  from  Mkuzi  Game 
Reserve,  Zululand,  impala,  nyala  bushbuck  (3),  reedbuck  (2), 
dxoiker  (4),  steenbuck,  warthog,  and  bushpig;  from  Ubombo  Flats, 
Natal,  nvala  bushbuck.  In  Miss  Walker's  collections  (corres¬ 
pondence)  from  large  numbers  of  game  animals  from  Tanganyika, 

19  males  from  two  buffalos  are  represented. 


BIOLOGY 

This  species  is  now  being  reared  at  Onderstepoort  (Theiler, 
correspondence) . 


DISEASE  RELATIONS 


Unstudied. 


REMARKS 

The  Sudan  material  recorded  above  was  compared  by  Dr.  G. 
Theiler  with  type  material  in  Dr.  F.  Zumpt 's  collection. 
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IDMriFICATION 


Male;  A  distinct,  long  dorsal  process  of  coxa  I  associates 
this  species  with  the  R.  appendiculatus  group  of  Zumpt  (1942C) 
but  peciiliar  scuta!  characters  place  it  with  the  R.  aurantiacus 
group  (1943B)  to  which  it  is  referred,  not,  however,  for  reaisons 
of  iridic ating  phylogenetic  relationships  but  rather  for  the  sake 
of  convenience.  Lateral  grooves  are  indicated  by  a  row  of  some¬ 
what  dense  and  regular  pxmctations,  thovigh  shallow  lateral  grooves 
as  such  may  be  present  just  anterior  of  the  proximal  festoons. 
Posteromedian  grooves  are  shagreened,  distinct,  long,  and  narrow; 
paramedian  grooves  are  shorter  and  wider,  also  shagreened.  Pune- 
tations  are  of  medium  size,  fairly  superficial,  and  moderately 
dense;  some  fine  interstitials  may  be  apparent,  especially  lat¬ 
erally.  The  basis  capituli  is  strongly  angled  laterally  in  small 
specimens  (2.2  mm.  long;  1.3  mm.  wide)  but  more  blunt  and  elon¬ 
gate  in  large  specimens  (4.7  mm.  long;  2.6  mm.  wide)  (as  in  R. 
appendiculatus ) .  It  shoxild  be  noted  that  in  the  specimen  i2lus- 
trated  (Figure  281 ),  the  basis  capltulJL  is  exceptionally  short 
and  wide.  The  adanal  shields  (Figure  282)  are  most  characteristic 
thoxogh  in  some  individuals  the  width  of  the  posterior  section  is 
not  so  great  as  in  the  specimen  illustrated.  The  body  greatly 
bulges  posteriorly  upon  engorgement  and  the  median  festoon  pro¬ 
trudes.  Long,  pale  hairs  are  especially  conspicuous  on  numerovis 
specimens  in  the  present  collection  and  should  receive  ftarther 
stxidy. 

Female ;  The  elongately  ovoid  scutum  of  this  small  species 
lacks  lateral  grooves  and  has  punctations  like  those  of  the  bale; 
pimctations  are  rare  laterally  anterior  of  the  flat  eyes  and  on 
the  scapulae;  cerviceil  grooves  are  faintly  indicated  if  at  all. 

The  basis  capituli  appears  to  be  more  consistently  sharply  angled 
than  that  of  the  male,  but  this  might  be  a  variable  character. 
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287 
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288 


Figtires  285  and  286,  d",  dorsal  and  ventral  views 
Figures  287  and  288,  5,  dorsal  and  ventral  views 

RHgICEPHALUS  PRAVUS 
Sudan  Specimens 
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RHIPICEPHALUS  FRAVUS  Donitz,  1910(B) 

(=  R*  NEAVI  Warburton,  1912, 

R.  NEAVI  PUNCTATUS  Warbvirton,  1912;  and  others) 
(Figures  285  to  288) 

THE  EAST  AFRICAN  CONVEX-EIED  BROW  TICK 
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BQUATCRIA  PROVINCE  RECORDS 


Ikoto 

Ikoto 

Torit 

Torit 

Ikoto 

Kapoeta 

Ikoto 

Ikoto 

Torit 

Torit 

Obbo 

Kapoeta 

Ikoto 

Torit 

Magwe 

Torit 

Torit 

Torit 

Ikoto 

Ikoto 

Torit 

Torit 

Kapoeta 

Torit 

Lovmdo 

Lodwara 

Lodwara 

Goniryo 


man  (feeding  on) 

14AN  (feeding  on) 

MAN  (feeding  on) 

MWI  (crawling  on) 

Atelerix  prxmeri  oweni 
W  eoKSi^uius  '^escens  hoogstraali 
Elephantvdus  rufescenl  hoogstraali 
EleSantulus  rufescens  hoogstra^ 
fileSaniulus  rufescens  hoogstraali 
^ephantuTus  rufescens  hoogstraali 
^ephantvil^  fuscipes 
".eous  capensis  subsp 


Lepus  victoriae  microtis 
Poelagus  roarjofita  owsni 
Canis  aureus  soudanicus 
Ourebia  ourebi  ^ae^uator^ 
Alcelaohus  buselaphus  roosevelti 
Rh;vTichotfagus  guentheri  smit^i 
Rhi^chotra^s  guentheri  smit|ul 
Rhyncho tragus  ^entheri  srnithii 
Sus  scofra  senaarensis 
domestic  cattle 
domestic  cattle 
domestic  cattle 
domestic  cattle 
domestic  cattle 
domestic  cattle 


Dec 

Feb 

Feb 

Dec 

Apr  (numerous) 
Nov  (numerous) 
Dec  (ntimerous) 
Dec  (numerous) 
Jan  (nxamerous) 
Mar 

Apr  (2) 

Feb  (2) 

Feb 

Sep 

Apr 

Feb 

Dec 

Dec 

Feb  (2) 

Nov 

Mar 

Jan 

Jan 

Jan  (SVS) 

Jul  (2) 

Sep 

Mar 


*Unfed  adults  taken  leaving  host  after  molting. 
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domestic 

sheep 

Jun  (SGC) 

3 

3 

Kapoeta 

domestic 

sheep 

Dec 

2 

3 

Kapoeta 

domestic 

sheep 
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Kapoeta 

domestic 

sheep 

Dec 

9 

10 

Narongyet 

domestic 

sheep 

Jul 

4 

3 

Kapoeta 

domestic 

goats 

Dec 

8 

8 

Kapoeta 

domestic 

goats 

Jem 

1 

Nagichot 

domestic 

goats 

Dec 

6 

Katire 

domestic 

goats 

Jan 

64 

Kapoeta 

domestic 

dogs 

Jul 

U 

Kapoeta 

domestic 

dogs 

Dec 

1 

Torit 

domestic 

dogs 

Dec 

R.  pravus  is  knovm  only  from  Eastern  and  Torit  Districts  of 
Bquatoria  Province.  Although  absent  or  rare  west  of  Torit  District, 
apparent  ecological  preferences  indicate  that  it  may  be  expected 
to  occvir  in  Upper  Nile  Province,  to  the  north  of  eastern  Bquatoria. 

Some  of  the  above-mentioned  collections  have  already  been 
quoted  by  Theiler  sind  Robinson  (1953B)  and  Walker  (1956).  Except 
for  a  few  Kapoeta  specimens,  none  from  the  Sudan  have  been  found 
in  Sudan  Government  collections  or  in  British  Museum  (Natviral 
History) . 


DISTRIBUTION 

The  drier  areas  of  East  Africa  appear  to  be  the  center  of 
distribution  of  R.  pravus,  which  also  extends  into  Central  and 
Southern  Africa  and  may  range  just  inside  the  borders  of  West 
Africa.  This  species  is  often  common  in  the  localized  areas 
where  it  occurs. 

WEST  AFRICA;  NIGERIA  (As  R.  neavi  punctatus;  Gambles  1951. 
Walker  1^56).  ’ 

CENTRAL  AFRICA;  CAMEROONS  (Unsworth  1952).  BELGIAN  CONGO 
and  rDANDA-IJrUNDI  (Theiler  and  Robinson  1953B,1954>  and  Walker 
1956  presume  that  R.  pravus  is  the  actual  identity  of  the  "R. 
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bursa"  of  Newstead,  Dutton,  and  Todd  1907;  Schwetz  192X;  and 
Bequaert  1930A,193i;  however  these  authors  have  not  examined 
the  "R.  bursa"  specimens  in  question.  Theiler  and  Robinson 
1953B'71954  give  the  only  available  definitely  correct  locality 
records  for  this  species  here.  As  R.  neavi;  Santos  Dias  1954D). 

EAST  AFRICA;  SUDAN  (Hoogstraal  1953B;  ms.  qxioted  by  Theiler 
and  Robinson  1953B  and  Walker  1956) . 

ETHIOPIA  (Zvimpt  1942C),  ERITREA  (Hoogstraal,  personal  coL- 
lecting  around  Asmara;  common).  FRENCH  SOMALILAND  (Hoogstraal 
1953D.  Theiler  and  Robinson  1953B).  BRITISH  SOMALILAND  (See 
record  of  R.  pravus  with  R,  longicoxatiis ,  p.  .  Walker  1956). 
ITALIAN  SCRaLILAM)  (Numerous  specimens  in  Hoogstraal  collection. 
Walker  1956). 

KEIYA  (As  R.  neavi  and  as  R.  pravus;  Neave  1912  and  Anderson 
1924A,B.  As  R.~neavi;  Neave  1^12;  Warburton  1912;  Daubney  1934; 
Lewis  1934,19'59A;  Mulligan  1938;  Lewis,  Piercy,  and  Wiley  1946; 
Binns  1952;  Wilson  1953.  As  R.  neavi  punctatus;  Lewis  193 1C. 

As  R.  pravus:  Zimpt  1942B;  rioogstraal  1954C;  Walker  1956). 

UGAlfoA  (As  R.  neavi;  Neave  1912;  Mettam  1932,1935;  Wilson  1948, 
19508,1953.”  As  ft.  pravus;  Theiler  and  Robinson  19538,1956. 

CoimDon  in  Karamo'Ja  District;  Haddow,  correspondence).  'TANGANYIKA 
(Donitz  1910B.  Zumpt  1942B.  Theiler  and  Robinson  1953B.  Hoog¬ 
straal  1954C.  Walker  1956). 

SOUTHHIN  ATOICA;  ANGOLA  (As  R.  btirsa  and  R.  neavi  pmctatus; 
Santos  Dias  19566.  As  R.  neavi  piinctatus;  Sousa  Dias  1950.  As 
R.  pravus;  Theiler  andHRobinson  19538) .  MOZAMBIQUE  (As  R.  bursa; 
Bow^d  1908.  As  R.  punctatus;  Santos  Dias  19518,1953 A, bT  As 
R.  neavi;  Santos“Dias  1^50b,1952D,E,H,1953A,B,C .  As  R.  TOSsam- 
]Bic^;  Santos  Dias  1950B,1952H.  As  R.  piresi;  Santos  Dias 
1'550F ,  1952D , 1953B .  Synonymy  of  Santos  Dias  names  ly  Walker 
1956.  As  R.  pravus;  Santos  Dias  1952D). 

NORTHERN  RHODESIA  (As  R.  neavi;  Warburton  1912.  Neave 
1912.  Theiler  and  Robinson'”l9$3B .  Matthysse  1954.  As  R. 
pravus ;  Theiler  and  Robinson  19538,1954.  Matthysse  195Z). 
SoOTHERN  RHODESIA  (Theiler  and  Robinson  1953B).  NYASALAND 
(As  R.  neavi  and  R.  neavi  punctatus ;  Warburton  1912.  Neave 
I912T  Davy  and  Newstead.  1921.  Wilson  1950B.  As  R.  pravus; 
Theiler  and  Robinson  195 3B) • 
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BEDHUANALAND  and  SOUTHWEST  AFRICA  (Theiler  and  Robinson 
1953B).  UNION  OF  SOUTH  AFRICA  (As  R.  bursa;  Howard  1908.  As 
R.  pravus;  many  details  in  Theiler"” and  Robinson  1953B). 

Note;  This  species  has  undoubtedly  been  much  misidentified, 
but  more  records  for  it  will  probably  appear  since  Zumpt's, 
Theiler's,  and  Walker’s  recent  works  have  established  its  identity. 
Many  or  most  records  of  R.  bursa  from  tropical  and  South  Africa 
pertain  actually  to  R.  praAnis  according  to  Theiler  and  Robinson 
(1953b),  but  Lewis’  various  references  to  R.  bursa  in  Kenya  refer 
to  R.  kochi  and  to  R.  hurti  Wilson,  1954  (Walker  1956)  as  well 
as  To  R.  pravus. 


HOSTS 

R.  pravus  is  rather  more  indiscriminate  in  choice  of  hosts 
than  ^st,  other  rhipicephalids,  being  common  on  domestic  cattle, 
sheep,  goats,  and  dogs,  equally  common  on  many  antelopes  and 
carnivores,  and  not  at  all  uncommon  on  hares.  Several  incidental 
hosts,  from  a  bird  to  an  elephant,  and  including  man,  are  listed 
below.  Immatxu'e  stages  utilize  rodents  and  insectivores  eis  hosts. 

Adxilt  Hosts 

Domestic  animals;  Cattle  (Wilson  1950B,  Unsworth  1952, 
Theiler  and  Robinson  1953B;  Sudan  records  abovej  Hoogstraal 
Eritrean  collections.  Matthysse  1954  states  that  this  tick  is 
more  common  on  wild  game  than  it  is  on  domestic  cattle  in  North¬ 
ern  Rhodesia).  Sheep  (Sousa  Dias  1950>  Theiler  and  Robinson  1953, 
Hoogstraal  1953D,  Matthysse  1954,  Walker  1956;  Sudan  records 
above).  Goats  (Sousa  Dias  1950>  Theiler  and  Robinson  1953B, 
Walker  1956;  Sudan  records  above).  Dogs  (Sousa  Dias  1950> 

Theiler  and  Robinson  1953B;  Sudan  records  above).  Donkey 
(Theiler  and  Robinson  1953B,  Matthysse  1954).  Camel  (Walker 
1956.  See  also  British  Somaliland  record  of  this  species  with 
R.  longicoxatus ,  p.  661). 

Man  (Sudan  records  above.  Haddow,  correspondence). 

Antelopes;  Reedbuck  (Warburton  1912).  Kudu  (Warburton 
1912,  Davey  and  Newstead  1921,  Theiler  and  Robinson  1953B; 
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Haddow,  correspondence).  Impala  (Warbxirton  1912,  Davey  and  New- 
stead  1921,  Santos  Dias  19521)).  Roosevelt's  hartebeest  (Sudan 
records  above).  Bushbuck  (Schwetz  192X,  Bequaert  1931,  Theiler 
and  Robinson  1953B).  Sable  antelope  (Santos  Dias  1953D,  Matthysse 
1954).  Eland  (Davey  and  Newstead  1921,  Matthysse  1954;  Haddow, 
correspondence).  Oryx  (Donitz  I9IOB,  Zumpt  1942B,  Theiler  and 
Robinson  1953B).  Grant's  gazelle  (Donitz  191  OB,  Zximpt  1942B. 
Theiler  and  Robinson  1953B).  Thomson's  gazelle  (Walker  1956). 
Bright's  gazelle  (Theiler  and  Robinson  1953B).  Gerenuk  or 
Waller's  gazelle  (Wiley  195  ).  Nyala  (Santos  Dias  1952D, 

Theiler  and  Robinson  1953B).  Steinbok  (Santos  Dias  1952D, 

Theiler  and  Robinson  1953B).  KLipspringer  (Theiler  and  Robin¬ 
son  1953B).  Various  oribis  and  duikers  (Wilson  1950B,  Theiler 
and  Robinson  1953B,  Walker  1956;  Haddow,  correspondence;  Sudan 
records  above).  Various  dikdiks  (Sudan  records  above;  Haddow, 
correspondence) . 

Carnivores!  Spotted  hyena,  leopard,  lion  and  genet  (Theiler 
and  Robinson  1^533 ).  Jackal  (Sudan  records  above). 

Lago morphs :  Hares  (Lepus  spp. )  (Wilson  1950B,  Tendeiro  1951A, 
Santos  Dias  19520,  Theiler  and  Robinson  1953B;  Haddow,  corres¬ 
pondence).  "Grass  hare”  (Poelagus  sp.)  (Theiler  and  Robinson 
1953B;  Sudan  record  above). 

Miscellaneous:  Buffalo  (Donitz  191QB,  Davey  and  Newstead 
1921.  Cantos  Dias  1952D,  Theiler  and  Robinson  1953B,  Matthysse 
1954).  Warthog  (Schwetz  192X,  Theiler  and  Robinson  1953B; 

Haddow,  correspondence).  Wild  pig  (Sudan  records  above). 

Giraffe  (Donitz  1910B,  Theiler  and  Robinson  1953B).  Elephant 
(Hoogstraal  collection  from  Italian  Somaliland).  Hedgehog 
(Sudan  record  above).  Ground  squirrel  (As  R.  piresi:  Santos 
Dias  I95CF).  Rodent  listed  as  ? jerboa  1:^  collector,  from  Kenya 
(Hoogstraal  1954C).  Elephant  shrew  (insectivore)  (Matthysse  1954). 

Bird  (shrike)  ("Telephonus  sp.")  from  Kenya  (Hoogstraal 
1954CT“ 


Immature- stage  Hosts 
Antelope  (oribi)  (Sudan  records  above). 
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Hares  (Tendeiro  1951A,  Santos  Dias  1952D,1954C;  Svdan  records 
above ) . 

Rodents  (Mastomys  coucha,  Aethon^s  namaquensis  auricomis,  and 
A.  cbrysophilis j  (Theiler  and  Robinson  1955bJ. 

Insec tivores  ^Elephant  shrews,  KLephantuliis  rupestris  and 
Nasilio  br ac h^hync hus  (Theiler  and  Robinson  1^3BJ.  ElepKantxiliis 
fiiscipes  and  E.  rufescens  hoogstraali  (Sudan  records  above ) ,  anb , 
species  not  indicated,  from  Tanganyika  (Hoogstraal  1954jC)  7 


BIOLOGY 


Life  Cycle 

Wilson  (I95OB)  was  unable  to  rear  R.  pravus  under  ordinary 
atmospheric  conditions  in  the  laboratory.  Theiler  and  Robinson 
(1953B)  also  found  this  tick  difficult  to  rear,  but  consider  that 
it  is  probably  a  three-host  type.  Lewis,  Piercy,  and  Wiley 
(1946)  had  difficulty  in  inducing  larvae  to  feed  on  cattle  in 
the  laboratory.  They  conclvded  that  these  animals  were  not 
suitable  as  larval  hosts  but  were  able  to  rear  R.  pravus  on 
rabbits.  The  original  specimens,  stage  not  stated,  were  found 
on  grass  in  tsetse-infested  areas. 

Recently,  Walker  (1956)  has  obtained  life  cycle  data  of  the 
three-host  type  from  engorged  females  maintained  at  25°C.  to 
27^C .  Larvae  and  nymphs  were  kept  between  16°C .  and  23°C . 

Under  these  conditions,  the  life  cycle  was  as  follows: 


PERIOD 


DAYS 


Oviposition  to  hatching  28  to  33 
Larva  feeds  4  to  8 
Premolting  period  7  to  12 
Nymph  feeds  5  to  11 
Premolting  period  16  to  19 
Female  feeds  7  to  19 
Preoviposition  period  4  to  6 


Total 


71  to  108 


Prefeeding  periods  are  not  included. 
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Ecology 

“It  woiild  appear  that  R.  praviis  shows  a  preference  for  bush- 
veld  or  dry  parklands  (in  South  Africa,  and)  avoids  open  grasslands 
or  more  humid  parklands.  It  occurs  in  areas  with  seasonal  rainfall 
alternating  with  fairly  long  dry  periods,  and  with  a  rainfall  above 
ten  inches  and  below  25  inches.  It  appears  to  be  relatively  frost- 
resistant,  being  established  in  areas  with  over  90  days  of  frost 
per  annum.”  ^Theiler  and  Robinson  (1953B)  ~] , 

These  conditions  are  generally  also  true  for  the  Sudan,  except 
that  R.  pravus  is  not  uncommon  in  the  open  grasslands  and  sparsely 
treed” savannah  of  Torit  District,  where  the  annual  rainfall  varies 
between  40  and  50  inches.  However,  it  is  much  more  common  in  the 
more  arid  grasslands  and  savannsihs  of  Eastern  District.  It  is  rare 
or  absent  in  Juba  and  other  districts  to  the  west  of  Torit,  which 
have  higher  rainfall,  denser  savannahs,  and  forests.  Torit  and 
Eastern  Districts  both  have  long  dry  seasons.  The  apparent  absence 
of  R.  pravus  north  of  Torit  and  of  Eastern  Districts  may  be  due  to 
paucity  of  collections  or  lack  of  population  pressvtre  on  the  north¬ 
ern  periphery  of  its  range. 

Highland  records  from  goats  at  Katire  and  Nagichot  may  rep¬ 
resent  introduced  individuals,  if  not,  they  are  difficult  to  ex¬ 
plain  from  these  humid,  forested  areas. 

In  Central  Africa  and  Western  Province  of  Nigeria,  R.  pravus 
may  invade  high  rainfall  areas  (average  over  60  inches  per  annum) 
as  sviggested  by  Walker  (1956).  Rosevear  (1953)  indicates  that  in 
areas  with  high  average  rainfall  but  long  dry  seasons,  vegetation 
may  be  of  a  more  xeric  type  than  in  areas  with  a  lower  rainfall 
but  higher  dry  season  humidity.  Such  factors  may  explain  the 
rather  implausible  range  of  a  xerophilic  tick  like  R.  pravus 
into  certain  outlying  high-rainfall  average  areas.  ""Cattle  brought 
into  these  areas  for  slaughter  may  also  Influence  the  picture. 

Lewis,  Piercy,  and  Wiley  (1946)  found  that  in  Kenya,  R. 
appendiculatus  and  R.  pravus  occvir  together  in  some  areas 
presumably  marginal  for  both  species  (i.e.;  Karati  Forest, 
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Taveta  District,  northwest  section  of  Narok  District  in  the  Masai 
Reserve,  southern  part  of  Ukamba  Reserve,  Kapenguria  area  of 
Turkana  Province,  and  between  the  Athi  and  Tiva  Rivers;  also 
several  areas  of  Uganda  and  Tanganyika).  However,  only  R. 
pravus  occurs  in  drier  areas,  i.e.;  Loita  Plains  in  the” Masai 
Reserve  where  the  game  of  the  open  plains,  savannah,  and  forest 
are  favorite  hosts  and  cattle  and  sheep  are  also  infested. 

Native  stock  and  wild  game  in  the  dry  scrub  country  between 
the  Tiva  River  and  Somalia  are  heavily  infested.  R.  pravus 
is  also  extensively  distributed  in  certain  desert  ^e^  of 
Northern  Province  and  extends  into  Karamoja  District  of  Uganda 
and  into  Tanganyika. 

Since  the  above  remarks  were  written,  Wilson’s  (1953) 
interesting  and  important  contribution,  concerning  the  R.  pravus 
(=  R.  neavi )  _  A.  gemma  association  in  the  drier  parts  of  East 
Africa  and  the  appendiciilatus  -  A.  variegatum  association 
in  the  more  humd  areas  of  East  and”Central  Africa,  became 
available.  The  latter  association  is  discussed  herein  under 
A.  variegatum  (page  274).  R.  pravus  and  A.  gemma  are  invar- 
Tably  associated  where  rainTall  very  rarely  exceeds  20  to  25 
inches  per  ann;am.  ^A.  gemma  is  not  known  from  the  Sudan; 
the  Sudan  distribution  of  ft.  pravus  is  discussed  above__7. 

These  two  species  range  from  the  dry  Karamoja  District  of  north¬ 
ern  Uganda  and  the  arid  Northern  Frontier  of  Kenya  in  the  dry 
belt  of  country  between  a  line  drawn  east  of  Mt.  Kenya  and  the 
Manhakos  highlands  and  west  of  the  h\imid  coastal  belt  of  Kenya. 

A.  lepidum  is  also  common  in  this  area  and  R.  e.  evert si , 

H.  ti^caium,  and  H.  rufipes  occur  in  smaller  numbers  in  Kara¬ 
moja.  In  Northern”Frontier,  Rhipicephelus  pulchellus  is  also 
present  in  small  numbers  but  it  becomes  very  common  in  the  dry 
eastern  belt  of  Kenya,  where  smaller  numbers  of  a  great  variety 
of  ticks  were  found  in  association  with  the  two  species  under 
discussion  (R.  simus  simus,  R.  muhlensi ,  R.  h-umeralis,  etc.). 

Karamoja  soils  (like  those  of  much  of  the  southern  Sudan) 
are  dark  grey  or  dark  brown  calcareous  clays  (previously  fre¬ 
quently  called  '*black!*  or  "cracking  cotton  soil")  which  become 
exceedingly  sticky  when  wet  and  form  large,  deep  cracks  when 
dry.  Vegetation  is  either  open  marshy  grassland  or  grassland 
associated  with  Acacia  and  Corabretura  woodlands.  In  this  area 
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there  is  a  long,  intense  dr;,’’  period  but  in  the  shorter  rainy 
season  fifteen  to  twenty  inches  of  rain  falls  per  annuiT)  though 
once  in  every  twenty  years  there  is  a  rainfall  of  over  25  inches. 


DISEASE  RELATIONS 

Man;  Note  the  several  records  of  R.  pravus  attacking  man 
in  the  S\;idan. 

Domestic  animals;  There  is  a  suspicion  that  the  '*R.  bursa’* 
which  bauhney  and  Hudson  (1934)  considered  as  a  possible  vector 
of  Nairobi  sheep  diseases  is  actually  R.  pravus .  It  may,  however, 
have  been  R.  kochi  or  R.  hurti.  ~ 

R.  pravus  is  an  efficient  laboratory  vector  of  East  Coast 
fever"”  (Theileria  parva)  but  is  not  known  to  act  in  this  capacity 
in  nature,  possibly  becaiise  its  immature  stages  do  not  feed  on 
larger  domestic  animals . 


REMARKS 


For  synon;,TTy  of  this  species,  see  Theiler  and  Robinson 
(1953B,  p.  134)  and  Walker  (I95d)>  who  have  also  redescribed 
the  adult  stages  and  described  the  immatiire  stages. 

Santos  Dias  (1952E)  has  described  a  gynandroraorph  of  R. 
pravus  ( as  R .  neavi ) . 


IDENTIFICATION 

Male;  The  combination  of  a  large,  triangular,  dorsal 
projection  of  coxa  I  and  of  slightly  convex  eyes  bordered  by 
at  least  a  furrow  or  usually  by  a  completely  encircling  groove, 
readily  distinguishes  this  from  other  species.  In  South  Africa, 
the  convexity  of  the  eye  seems  to  be  more  variable  and  the  en¬ 
circling  furrow  is  confined  to  the  anterior  margin  of  the  eye. 

No  Sudanese  specimens  without  convex,  rnstly  fully  encircled 
eyes  have  been  seen.  The  moderately  numerous,  fine  and  medium- 


size  punctations,  and  the  shape  of  the  adanal.  shields  (Figiire  286) 
fiirther  distinguish  males,  as  does  the  narrow  posteroirsedj  an  groove 
and  the  short  but  wider  posterolateral  grooves.  A.1]  Sidanese  spec¬ 
imens  are  small  (about  3-5  nm.  long  and  2.1  rran.  wide)  and  shiny 
brown. 

Females;  This  sex  can  be  readily  distinguished  by  the  ah_ 
sence  ot  lateral  grooves  which  are  replaced  by  a  row  of  puncta¬ 
tions,  and  by  the  conspicuous,  convex  (but  not  herdspherical) 
eyes,  with  a  groove  sometimes  entirely  but  more  usually  only 
anteriorly  bounding  the  eye.  Scutal  punctations  are  moderate 
in  number,  medium  size  with  scattered  larger  pimctations;  the 
scutal  outline  is  slightly  longer  than  wide  and  has  a  strongly 
converging  posterior  margin.  The  body  and  legs  are  brown. 
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Figtares  289  and  290,  o',  dorsal  and  ventral  views 
Figtires  291  and  292,  5,  dorsal  and  ventral  views 

greatly  engorged,  5  slightly  engorged. 

Typical  large,  lightly  punctate  specimens  from  northern  Sudan. 

RHIPICEPHALUS  SANGUINEUS  SANGUINEUS 

PLATE  LXXXI 
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293 


295 


294 


296 


Figtires  293  and  294,  <?,  dorsal  and  ventral  views 
Figures  295  and  296,  5,  dorsal  and  ventral  views 

Heavily  ptinctate  specimens,  common  in  southern  Sudan  except 
on  birds.  These  are  sometimes  confused  with  R.  sulc atxis . 

RHIPICEPHALUS  SANGUINEUS  SANGUINEUS 


PLATE  LXXXII 
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RHIPICEPHALUS  SANGUINEUS  SANGUINEUS  (Latreille,  1806) 


(Figures  289  to  296) 
THE  KENNEL  TICK* 


N 


EQUATOR lA  PROVINCE  RECCRDS 


1 

Torit 

MAN  (feeding  on) 

Jan 

1 

Torit 

MiAN  (crawling  on) 

Aug 

1 

Khor  Lado 

MAI\^  (no  details) 

Oct 

1 

Torit 

Atelerix  pruneri  oweni 

Atelerix  pruneri  oweni 

Atelerix  priuieri  oweni 

Slephantulus  rufescens  hoogstraali 

Jan 

3 

Torit 

Feb 

1 

Sunat 

Jan 

2 

Torit 

Jan 

1 

Imurok 

Galago  senegalensis  senegaiensis 

Feb 

6 

11 

Torit 

Clercopithecus  aethiops  subsp. 

Feb 

(captive) 

2 

N agio hot 

Lepus  capensis  crawshayi 

Sep 

1 

Farajok 

Lepus  sp. 

Mar 

10 

9 

Torit 

Lepus  Victorias  microtis 

Nov 

2 

2 

Torit 

Lepus  victorias  microtis 

Dec 

1 

4 

Torit 

Lepus  victoriae  microtis 

Mar 

6 

22 

Magve 

Lepus  victoriae  microtis 

Lepus  victoriae  microtis 

Sep 

2 

14 

Juba 

Nov 

7 

3 

Azzar 

Lepus  sp. 

Mar 

11 

20 

Magwe 

Poelarus  marjorita  oweni 

Sep 

1 

Ikoto 

Neliosciurus  gambianus  hoogstraali 

Feb 

1 

Torit 

R.eliosciurus  gambienus  hoogstraali  Mar 

1 

2 

Torit 

Cai'.is  mosomelas  elgonae 

Dec 

25 

28 

Torit 

Canis  aureus  souiianicns 

Apr 

1 

1 

Obbo 

Civettictis  civetta  congica 

Apr 

2 

2 

Torit 

Gonetta  ti.n~ina  aequatorialis 

Felis  servaL  phillipsi 

Aug 

3 

3 

Torit 

Aug 

1 

Opari 

r'elis  libyca  ugandae 

I.’ov 

1 

Ircui'ok 

neterolvrrBX  bmcei  hoogstraali 

Fob 

1 

4 

Niravile 

Oui’ebia  oiirebi  aequatoria 

I'ar 

4 

Ugangala 

Hippotra^iis  eoiiinus  bakeri 

Hay 

*A1go  Irr.o'-. 
(Theilcr  1 

:ri  as 
.952  A, 

the  Rrown  D 
B). 

o[;;-tick  or  the  Tropical  Brown  Dog-tick 

(SVS) 


(2) 


(see) 

(2) 


(3) 


(3V'S) 

(S'/S) 


(S'./S) 


L  N 


5  o’ 


1 

3 

Tarangore 

Taurotragus  oxyy 

c  patter so nianus 

I»Iay 

(svs) 

1 

Boraa  Plains 

1 

CD 

caffer 

aequinoctialis 

Dec 

1 

Kapoeta 

domestic 

cow 

Jul 

8 

Kapoeta 

domestic 

cattle 

Dec 

(several) 

1 

5 

Nagichot 

domestic 

cattle 

Jul 

(several) 

6 

Nagichot 

domestic 

cattle 

Jan 

(several) 

4 

4 

Loronyo 

domestic 

cattle 

Jan 

(several) 

1 

Yei 

domestic 

cattle 

Mar 

(SGC) 

2 

Narongyet 

domestic 

sheep 

Dec 

1 

1 

Kapoeta 

domestic 

goat 

Dec 

2 

2 

Biiya 

domestic 

goat 

Dec 

1 

1 

Keyala 

domestic 

goat 

Dec 

21 

14 

Labalwa 

domestic 

goats 

Dec 

(8) 

17 

8 

Torit 

domestic 

goats 

Jan 

(12) 

9 

31 

Loronyo 

domestic 

goats 

Jan 

(20) 

1 

Torit 

domestic 

pig 

Dec 

1 

Torit 

domestic 

horse 

Mar 

11 

4 

Narongyet 

domestic 

dog 

Dec 

4 

3 

Kapoeta 

domestic 

dogs 

Jxin 

(SGC) 

6 

Buya 

domestic 

dog 

Dec 

2 

2 

Nagichot 

domestic 

dog 

Dec 

74 

86 

Loronyo 

domestic 

dog 

Jan 

(6) 

37 

37 

Keyala 

domestic 

dogs 

Dec 

(2) 

8 

17 

Gilo 

domestic 

dogs 

Dec 

(3) 

2 

2 

Gilo 

domestic 

dog 

Jan 

2 

7 

Katire 

domestic 

dog 

Jan 

181 

242 

Torit 

domestic 

dogs 

Jan 

(10) 

1 

Torit 

domestic 

dog 

Feb 

25 

25 

Torit 

domestic 

dogs 

Apr 

(3) 

1 

Torit 

domestic 

dog 

Jun 

(svs) 

1 

5 

Torit 

domestic 

dogs 

Nov 

(2) 

2 

4 

Torit 

domestic 

dog 

Dec 

7 

8 

Iniurok 

domestic 

dog 

Jan 

8 

2 

Juba 

domestic 

dog 

Dec 

8 

6 

Juba 

domestic 

dogs 

Jan 

(3) 

24 

36 

Kajo  Kaji 

domestic 

dogs 

Dec 

(3) 

9 

10 

Lingah 

domestic 

dogs 

Jan 

(SGC) 

(Yei  River) 

44 

49 

Ngoli 

domestic 

dogs 

Jun 

(SVS) 

(Zande  Dis. ) 
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L  N 


5  c? 


1 

Magwe 

on  grass 

May 

(svs) 

1 

I'tvolo 

on  grass 

(SVS) 

3 

Tambiu*a 

on  grass 

Sep 

(SGC) 

BIRDS 

8 

Ikoto 

Neotis  cafra  denhami 

Feb 

4 

Torit 

heotis  cafra  denhami 

Jan 

(2) 

1 

Torit 

Sphenorhynchus  abdiiaii 

Jan 

DISTRIBUTION  Hi  THE  SUDAN 

According  to  King  (1926),  R.  sangiiineus  "occvirs  throughout  the 
country  but  is  relatively  scarce  in  the  south  .  this  is  the  com¬ 

mon  dog  tick  of  the  northern  and  central  Provinces".  This  statement 
agrees  with  the  present  observations.  Although  the  kennel  tick  may 
be  very  common  locally  on  dogs  in  Equatoria  Province,  it  is  also 
frequently  absent  or  rare  in  this  Province.  Its  occiorrence  and 
nvunbers  on  wild  animals  is  equally  as  erratic  as  on  domestic  dogs. 
Reasons  for  this  variability  of  abimdance  are  poorly  xmderstood  and 
suggest  an  interesting  topic  for  local  investigation. 

Localities,  hosts,  and  sources  of  specimens  that  have  been  exam¬ 
ined  are  the  following; 

Bahr  El  Ghazal;  "Northern  part  of  Province"  (Dog;  SVS). 

Fanjak  (caT^le  and  dogs;  SVS,  HH).  Galual-Nyang  Forest  (dogs, 
hedgehogs,  and  hares;  SVS,  HH).  Near  Kordofan  border  (greater 
bustard;  SVS).  Kenisa  (baboon;  BM(NH)).  Near  Yirol  (domestic 
dogs;  SVS). 

Upper  Nile;  I'fekier  (cattle;  SVS).  Malakal  (sheep,  goats, 
and  dogs;  fairly  common  on  cattle;  SVS,  HH).  Melut  (man;  SGC). 

Akobo  Post  (lion;  SGC).  Bor  (dogs  and  horse;  SGC).  l-iaban  (sheep 
and  lesser  bustard;  SVS).  Ler  (dogs;  SVS). 

Blue  Nile;  Wad  Medani  (cattle,  sheep,  dogs,  goats,  and  horses; 
SGC,  ta.  ijerpestes  ichneumon  and  large  vulture;  SGC).  Hodft  and 
Hosh  (hedgehogs;  3gcT^  Singa  (camels;  SGC). 
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Kordofan;  Heiban  (hedgehogs;  SGC),  Jebel  Tabuli  (kudu;  SGC), 

El  Obeid  (cattle;  SVS).  Koalib  Hills  (fox  and  bvistard,  Lissotis 
melanogaster;  SGC).  Tabanga  (domestic  pigs;  SGC).  Delami  (hare 
and  hedgehog;  SGC),  "Western  Kordofan"  (sheep;  SVS). 

Darfur;  Radom  (cattle;  SVS).  Sibdo  (horse;  SVS).  Muhagariya 
(sheep;  SV^).  Zalingei  (donkey;  SVS).  Kuime  (Vulpes  pall  Ida;  BI-INH). 
Fasher  (dog  and  goat;  SVS),  Nyala  (dog;  SVS).  6(3  miles  north  of 
Safaha  (sheep;  SVS). 

Khartoum; '  Khartoum  (dogs;  Balfour  1911F.  Kite,  secretary 
bird  in  zoo,  dog,  and  fox;  SGC.  Sheep,  camels,  horses,  and  goats; 
HH). 

Kassala;  Sinkat  (hare;  MNH.  Dogs;  SVS).  Port  Sudan  (dogs; 
SVS,  BMNH.  As  R.  macropist  Schulze  1936.  Donkeys;  SVS),  Kassala 
(dogs,  sheep,  horses,  goats,  and  camels;  SVS).  Tokar  (dogs;  SVS). 

Northern;  Wadi  Haifa  and  Atbara  (dogs;  S(3C,  HH),  Abu  Hamed 
(fox,  hare,  dogs,  and  canals;  HH),  Jebel  Barkal  (fox;  Sudan  National 
Museum) , 


DISTRIBUTION 

Although  R.  sanguineus  was  first  described  from  France  and 
authors  have  sEown  considerable  hesitancy  over  considering  this 
a  typically  African  tick,  there  is  no  apparent  reason  for  not  doing 
so.  The  genxis  Rhipicephalus  is  well  established  as  a  tightly- 
bound  group  with  Africa  as  its  center  of  dispersal.  The  species 
sangxiineus  is  so  typical  of  the  genus  that  it  is  assumed  that 
this  is  an  African  tick  whose  predilection  for  domestic  dogs 
and  possibly  for  birds  has  facilitated  its  spread  throxighout 
the  warmer  parts  of  the  world, 

Cooley  (1946)  states  that  R.  sanguineus  is  probably  the  most 
widely  distributed  tick  species^in  ihe  world.  With  the  possible 
exception  of  the  fowl  argas,  Argas  persicus ,  this  is  undoubtedly 
true.  The  kennel  tick  now  inhabits  practically  all  countries 
between  50°N.  and  about  35°S.  and  is  known  frequently  to  spread 
rapidly  once  it  becomes  established  in  a  new  area. 
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Notwithstanding  their  wide  distribution  and  domestic  habitats, 
R.  sang\iineu3  populations  vary  considerably  in  density  from  one  area 
To  another.  This  tick  gradually  increases  in  number  from  southern 
Sudan,  where  it  is  frequently  encountered  but  seldom  exceedingly 
nvimerous,  through  central  and  northern  Sudan  to  Lower  Egypt  in 
which  areas  it  is  usually  a  most  ubiquitous  jjest.  Although  this 
picture  appears  to  contradict  the  tick*s  preference  for  a  warm, 
humid  climate,  it  is  imdoubtedly  influenced  by  human  cultural 
patterns,  man-made  microhabits  such  as  buildings  and  irrigated 
fields,  and  concentration  of  human  and  animal  populations. 

The  known  distribution  of  R.  sanguineus  up  to  January  1949, 
has  been  mapped  by  Leeson  (19517.  African  areas  left  unmarked 
on  this  map  are  far  too  extensive.  The  American  Geographical 
Society ‘s  (1954)  map  of  the  distribution  of  the  kennel  tick  also 
contadns  many  gaps  in  Africa  as  well  as  in  other  parts  of  the 
world  where  this  tick  exists.  A  literatture  survey  and  examina¬ 
tion  of  British  Museum  (Natural  History)  collections,  the  Onder- 
stejx3ort  records,  and  our  collection  shows  that  this  species  is 
present  almost  everywhere  in  Africa  except  possibly  in  the  most 
extreme  situations  of  the  great  deserts  of  northern  and  southwest¬ 
ern  Africa  and  perhaps  in  a  few  of  the  most  isolated  oases. 

The  following  distributional  records  are  for  continental 
Africa,  its  outlying  islands,  and  that  part  of  Arabia  within  the 
Ethiopian  Faunal  Region,  only. 

NCETH  AFRICA;  EGYPT  (As  Ixodes .linnaei;  Savignyi  1826  and 
Audouin  182'^.  Neumann  1901,1911.  Doniiz  l905,1910B.  Samson 
1908.  Mason  1915 >1916.  Nuttall  1915.  Bodenheimer  and  Theodor 
1929.  Carpano  1936.  Sadd  1948.  Hoogstreial,  Wassif,  and  Kaiser 
1955.  Hurlbut  1956). 

LIBYA  (Franchini  1927, 1928, 1929A,B.  Tonelli-Rondelli  1930A, 
1932D.  Giordano  and  Nastasi  1935.  Giordano  and  Giordano  1935. 
Garibaldi  1935.  Stella  19380.  Enigk  1943.  Bartone  1950). 

TUNISIA  (Neumann  1911.  Galli-Valerio  1911A.  Chatton  and 
Blanc  191  6A,B,  1917, 1918.  Brumpt  1919.  Dtirand  and  Conseil  1930, 
1931.  Durand  1931,1932A,B.  Anderson  1935.  Anderson  and  Sicart 
1937.  Alexander,  Mason,  and  Neitz  1939.  Colas-Belcour  and  Rageau 

1951). 
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ALGHIIA  (Neumann  1911.  Senevet  1928B.  A.  Sergent  1933,1936, 
1938a, B.  A.  Sergent  and  Levy  1935.  Edm.  Sergent,  Et.  Sergent, 
and  Parrot  1935.  Clastrier  1936.  Donatien  and  Lestoquard  1935 > 
1936a.  Edm.  Sergent  and  Poncet  1937,1940,1952.  Edm.  Sergent, 
Donatien,  and  Parrot  1945.  Edm.  Sergent,  Donatien,  Parrot,  and 
Lestoquard  1945.  Edm.  Sergent  1948,1953.  d*Arces  1952). 

MOROCCO  (Velu  1921.  Lavier  1923.  Beros  and  Balozet  1929. 
Brtunpt  1930A.  Gaud  and  Nadn  1935.  Blanc  and  Bruneau  1948,1954. 
Blanc,  Martin  and  Maurice  1946.  Chabaud  1950A.  Blanc,  Bruneau, 
and  Chabaud  195 OB, 1951.  Blanc  1951). 

TANGIHi  (C harrier  1925.  Remlinger  and  Bailly  1939).  SPANISH 
MOROCCO  (Lopez-Neyra  1949). 

WEST  AFRICA!  NIGERIA  (Simpson  1912A,B.  Connal  and  Coghill 
1917.  i^earse  1929.  Philip  1931A,B.  Mettam  1940.  Findlay  and 
Elmes  1947.  Findlay  and  Archer  1948.  Fiasson  1949.  Gambles 
1951.  Unsworth  1952). 

GOLD  COAST  (Warburton  and  Nuttall  1909.  Simpson  1914,1918. 
Macfie  1916.  Beal  1920.  Stewart  1933.  Findlay  and  Archer  1948). 
TOGO  (Neumann  1911). 

FRENCH  WEST  AFRICA  (Neumann  1911.  Nuttall  1925.  Peltier, 
Caxriere,  Jonchere,  and  Arqviie  1938.  Blanc,  Goiran,  and  Baltazard 
1937,1938.  Risbec  1944.  Rousselot  1951,1953B.  Villiers  1955). 
LIBHilA  (Bequaert  193 OA) .  SIERRA  LEONE  (Simpson  1913.  Eiitomo- 
logical  Report  1916). 

PORTUGESE  GUINEA  (Fontovira  de  Sequeira  1936.  Tendeiro  1936A, 

B, 1948,1951a, 1952A,C, 1953, 1954).  GAMBIA  (Simpson  1911). 

CENTRAL  AFRICA;  CAI4ER00NS  (Neumann  1901,1911.  Ziemann  1912A. 
Schialz'e  1^458.  Rageau  1951»1953A,B.  Rousselot  1951»1953B.  Remarks 
by  Dezest  1953  concerning  "Rhipicephalus"  probably  refer  to  this 
species) . 

FRENCH  EQUATORIAL  AFRICA  (Warburton  1927.  Fiasson  1943B. 

Gaud  1949.  Pellisier  and  Trinquier  1949.  Pellisier,  Troquereau, 
and  Trinquier  1950.  Giroud,  Jadin,  and  Reizes  1951.  Giroud  1951. 
Rousselot  1951,1953A,B). 
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BEIjGIAN  CONGO  and  RUANDA-URUNDI  (Newstead,  Dutton,  and  Todd 
1907.  Massey  1908.  Neumann  1911.  Seydel  1925.  Schouteden  1927. 
Schwetz  1927A,B,C.  T  onellL-Rondelli  1930A.  Bequaert  1930A,B,1931. 
Remarks  concerning  "Rhlpicephalus  sp.  du  chien"  by  Van  Slype  and 
Bouvier  1936,  probably  reiser  to  R.  _s.  sanguineus.  Wanson,  Richard, 
and  Toubac  1947.  Cooreman  1948.”  Fain  1%^.  Dubois  1949B. 
Schoenaers  1951A.  Jadin  and  Giroud  1951.  Roxisselot  1951.  Theiler 
and  Robinson  1954.  Van  Vaerenbergh  1954). 

EAST  miCA;  SUDAN  (Balfour  1906,1908A,1911F.  King  1908,1911, 
1926.  As  R.  macro pis;  Schulze  1936C.  Hoogstraal  1954B). 

ETHIOPIA  (Neumann  1902B, 1911, 1922.  TonellLJlondelli  1930A. 
Stella  1938a, 1939A, 1940.  Roetti  1939.  Cavazzi  1943.  Charters 
1946,  quoting  British  Amy  Pathology  Service).  ERITREA  (Franchini 
1927,1929D,E.  Tonelli-Rondelli  1930A,19323.  Stella  1938A,1939A,B, 
1940.  Cavazzi  1943.  Sforza  1947.  Ferro-Luzzi  1948).  FRENCH 
SOMALILAND  (Neumann  1901.  Hoogstraal  1953D).  BRITISH  SOMALILAND 
(Neumann  1901,1911.  Drake-Brockman  1913B.  Stella  1938A,1939A) . 
ITALIAN  SOMALILAND  (As  R.  becc^ii;  Pavesi  1883,1895.  As  R. 
stigmaticus  and  R.  limbatus;  Pavesi  1898.  Pocock  1900.  Paoli 
l^lo.  Ffeumann  i^22.  I^ranchini  19290.  Niro  1935.  Stella  1938A, 

1939,1940). 

UGANDA  (Neave  1912.  Neumann  1922.  Richardson  1930.  Mettam 
1932.  Carmichael  1940,1942.  Wilson  1948,19500.  Fiedler  1953. 

Steyn  1955). 

KENYA  (As  R.  stigmaticus  and  R.  punctatissimus;  Ger stacker 
1873.  Neave  I9T2.  Neumann  1912,1^22.  Anderson  1^24A,B.  Lewis 
19310,1932A,1934,1939A,B.  Roberts  and  Tonking  1933.  Paterson 
1934.  Kauntze  1934.  Roberts  1935,1939.  Daubney  1936B. 
Fotheringham  and  Lewis  1937.  Mulligan  1938,  Dick  and  Lewis  1947. 
Piercy  1948.1951.  Heisch  1950B.  Binns  1951,1952.  Wiley  1953. 
Philip  1954) . 

TANGANYIKA  (Donitz  1905  stated  that  the  R.  sanguineiis  of 
Koch  1903  is  a  mistake  in  identity  of  R.  appendiculattis \  Neumann 
190X,1910B,1911.  Morstatt  1913.  Loveridge  192^.  Allen  and 
Loveridge  1933.  EJvans  1935). 
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SOUTHIRI^  AFRICA;  ANGOLA  (Howard  1908.  Gambles  1914.  Sousa 
Dias  19^0.  ^tos  Dias  1950C.  Fiedler  1953).  MOZAMBIQUE  (Howard 
1908.  Theiler  1943A.  Santos  Dias  1952D,H,1953B,1954C,H,1955A). 

NORTHIRN  RHODESIA  (Neave  1912.  Theiler  and  Robinson  1954). 
SOUTHHIN  RHODESIA  (Jack  1921,1928,1936,1942.  Lawrence  1938B,1942). 
NYASALAND  (Old  1909.  Neave  1912.  De  Meza  1918A.  Lamborn  1929. 
Wilson  1943,1950b.  Hardman  1951). 

BBCHUANALAND  (Few  collections  from  Ngamiland,  Ghanzi  Well  area 
absent  or  rare  in  east:  Theiler,  correspondence).  SOUTHWEST  AFRICA 
(Sigwart  1915.  Warburton  1922.  Rare  here;  confined  to  northern 
areas:  Theiler,  correspondence).  UNION  OF  SOUTH  AFRICA  (Nevunann 
1901,1911.  Howard  1908.  A.  Theiler  and  Christy  1910.  Donitz 
1910B.  Moore  1912.  Bedford  1920,1926, 1927, 1932B.  A.  Theiler 
1921.  Cowdry  1925C,1926A,1927.  Curson  1928.  Cooley  1934.  Neitz 
and  Thomas  1938.  Neitz  and  du  Toit  1938,  Bedford  and  Graf  1939. 
Neitz,  Alexander,  and  Mason  1941.  Neitz  1943.  Malherbe  1947. 

R.  duToit  1942B,1947A,B.  Neitz  and  Steyn  1947). 

OUTLYING  ISLANDS:  ZANZIBAR  (Neumann  1911.  Neave  1912.  Aders 
1917) .  i^EUNlON  IGillard  1949).  MAURITIUS  (De  Charncy  1914,1915. 
^foutia  and  Mamet  1947).  MADAGASCAR  (Neumann  1911.  Buck  1935, 
1948A.C,1949.  Buck  and  Lamberton  1946.  MlUot  1943.  Hoogstraal 
1953E).  SEYCHELLES  (Millot  1948). 

ARABIA:  ADE3^  and  ADEN  PROTECTORATE  (As  R,  macro  pis;  Schulze 
1936c, 1941.  Hoogstraal,  ms.).  YEMEN  (FrancHini  1^30.  Movint  1953. 
Sanborn  and  Hoogstraal  1954.  Hoogstraal,  ms.).  SAUDI  ARABIA 
(Hoogstraal,  ms.). 


HOSTS 

Introduction 

The  host  lists  available  for  R.  _s.  sanguineus  are  vast  and 
include  numeroxis  medium  and  large  "size  mammals  wherever  the  tick 
occurs.  A  listing  of  each  host  reported  by  various  authors  would 
be  of  no  practical  value.  In  addition  to  mammals,  many  larger 
ground-feeding  birds  and  a  few  reptiles  have  been  found  infested. 
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Dissimilarity  of  frequent  hosts  from  area  to  area  is  apparent. 
Obviously,  the  numbers  and  kinds  of  available  animals  vary  over  the 
great  area  infested  by  this  tick  and  different  climatic  and  ecolog¬ 
ical  conditions  affect  the  parasite’s  life  cycle  and  its  relation 
to  different  hosts.  In  certain  areas,  physiological  races  special¬ 
ly  adapted  to  feeding  on  certain  hosts  may  exist. 


It  appears  well  established  (l)  that  domestic  dogs  are  most 
frequently  parasitized  by  R.  s.  sanguineus  (though  in  tropical 
and  southern  Africa,  Haem^hy'salis  1.  leachii  is  often  more  common 
on  dogs),  (2)  that  parasitism  of  large  grovtndfeeding  birds,  hares, 
hedgehogs,  and  domestic  sheep  and  goats  is  common,  (3)  that  all 
wild  carnivores  within  the  tick’s  range  are  frequently  though 
seldom  heavily  parasitized,  and  (4)  that  wild  ruminants  and  man 
are  only  erratically  chosen  as  hosts.  Wild  animals  in  zoological 
gardens  and  others  living  under  domestic  conditions,  especially 
when  in  manmade  buildings  or  enclosures,  are  particxilarly  sua- 
ceptible  to  attack  by  this  parasite. 


Human  Hosts 

Available  information  on  himan  parasitism  by  the  kennel  tick 
is  difficult  to  evalviate.  From  accounts  of  this  species  in  rela¬ 
tion  to  boutonnevise  fever  in  northwestern  Africa  and  in  southern 
Europe,  it  would  appear  that  human  beings  are  more  frequently 
bitten  in  these  areas  than  elsewhere  in  Africa.  There  is,  however , 
no  conclusive  evidence,  as  yet,  that  this  is  true .  The  considerable 
kennel  tick  populations  In  North  Africa  and  the  density  and  intimacy 
of  human  beings  and  their  domestic  animals  may  be  responsible  for 
the  greater  incidence  of  hioman  infestation  in  this  area,  as  sug¬ 
gested  by  Philip  (1952).  At  the  same  time  consideration  should 
be  given  to  the  possible  existence  of  a  biological  race  with  a 
greater  predilection  for  feeding  from  man. 

In  tropical  and  southern  Africa,  though  isolated  reports  of 
parasitism  of  man  exist,  only  Roberts  (1933)  and  workers  of  his 
period  in  Kenya  have  published  accounts  of  serious  infestation. 

On  one  occasion  boutonneuse  fever,  attributed  to  R.  sanguineus 
but  without  biting  specimens,  was  so  prevalent  that  it  caused 
disorganization  of  staffing  arrangements  of  the  Kenya  and  Uganda 
Railways.  Roberts  stated  that  when  the  land  is  covered  by  stand¬ 
ing  water  these  ticks  seek  shelter  in  houses  and  human  inhabitants 
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are  likely  to  suffer.  ^This  might  be  a  seasonal  coincidence 
since  it  would  appear  that  in  European  areas  of  Kenya  the  kennel 
tick  is  more  common  as  an  indoor  pest  than  as  an  outdoor  one.  At 
least,  an  interesting  research  problem  on  the  overall  subject  is 

suggested_.7 

Only  a  single  report  of  the  kennel  tick  attacking  people  in 
the  upland  Kilimani  area  near  Nairobi  reached  the  Kenya  Medical 
Research  Laboratory  during  1932.  At  the  same  time  in  coastal 
Mombasa,  houses  that  were  heavily  infested  by  R.  s.  sangtiineus 
yielded  a  number  of  cases  of  boutonneuse  fever"” (”^ropic^  typhus") 
following  bites  on  the  patients’  body  and  legs,  some  resulting  in 
primary  lesions,  and  all  definitely  associated  with  this  tick 
species  (Kauntze  1934).  In  Cameroons,  Rageau  (1953B)  reported 
feeding  by  a  kennel  tick  in  the  ear  of  a  young  girl.  Specimens 
sent  to  Theiler  (correspondence)  from  Beitbridge,  Southern  Rhode¬ 
sia  (on  the  Limpopo  River  just  beyond  Messina)  were  said  to  have 
been  biting  people  and  causing  great  discomfort. 

The  few  present  records  for  parasitism  of  man  by  this  tick 
in  the  Sudan  are  noted  in  the  Equatoria  and  Upper  Nile  Province 
records  above.  Fvirther,  my  associates  and  I  have  been  bitten  by 
R.  s.  sanguineus  at  Njoro,  Kenya;  several  times  in  the  wilds  of 
"southeastern  Egypt,  on  the  Mediterranean  littoral,  and  in  the 
oasis  of  Sinai;  not  infrequently  in  the  mountains  and  lowlands 
of  the  Yemen;  and  once  each  in  Aden  Protectorate,  French  Somali¬ 
land,  Eritrea,  and  Tiorkey.  These  incidents,  while  not  common 
during  many  months  in  the  field,  bear  consideration.  We  have 
never  known  of  an  Egyptian  being  bitten  in  Cairo  or  in  the  Nile 
Valley.  After  several  years  of  canvassing  the  American  community 
in  Cairo,  many  of  whose  members  have  this  tick  in  their  home, 
only  three  children  have  been  reported  to  be  infested. 

From  field  experience  in  Africa  and  the  Near  East,  the  im¬ 
pression  has  been  gained  that  this  tick  attacks  man  more  fre¬ 
quently  in  hot,  dry  areas  than  elsewhere,  and  especially  that 
it  does  so  in  those  situations  where  it  is  a  common  pest  of 
cattle,  sheep,  and  goats,  but  where  domestic  dogs  and  moderatei- 
ly  large  sized  wild  animals  are  not  numerous. 

Philip  (1952)  has  remarked  that  during  his  fifteen  months 
in  West  Africa  he  did  not  hear  of  a  single  dog  oimer  being  at¬ 
tacked  by  this  tick. 
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One  of  the  most  striking  accotmts  of  R.  s.  sanguineus  attack¬ 
ing  persons  comes  from  the  Lake  Region  of  I^cyTco .  R1  i  7^n^n  Langagne 
(1947)  wrote  that  this  tick  swarms  in  rural  dwellings  and  indis¬ 
criminately  attacks  persons  or  dogs.  In  this  area  more  than  five 
hundred  peasants,  mostly  yoTang  children,  presented  themselves  at 
clinic  for  removsil  of  adult  ticks  feeding  in  the  canal  of  the 
external  ear.  These  ticks  were  considered  responsible  for  the 
cases  of  Rocky  l-tountain  spotted  fever  that  were  especially  fre¬ 
quent  among  children. 

Much  further  north,  in  the  State  of  New  York,  Tompkins  (1953) 
found  a  specimen  of  this  tick,  that  "had  almost  certainly  left  a 
rabid  fox"  embedded  in  his  own  left  axilla.  Other  laboratory 
technicians  exhibited  -  or  refused  to  exhibit  _  tick  bites  on 
various  parts  of  their  body,  but  the  attacker  species  was  not 
identified.  The  human  victims  did  not  become  rabid. 

Previously,  Philip  (1952)  had  noted  the  few  instances  in 
which  the  kennel  tick  is  known  to  have  fed  on  people  in  the 
United  States  and  he  summarized  the  small  amount  of  available 
data.  A  single  case  of  a  female  tick  biting  a  person,  near 
the  ankle,  in  Nebraska  has  been  presented  (Helm  1952).  Fiasson 
(1943A)  indicates  that  this  tick  does  not  bite  man  in  Venezuela. 

A  notable  Italian  incident  involved  a  female  kennel  tick 
lodged  in  the  ear  of  a  person  who  suffered  severe  pain  and 
distress  as  a  result  (Condorelli  Francaviglia  1913).  The 
Cameroons  and  Mexican  cases  noted  above  were  also  reported 
from  human  ears. 

In  his  study  of  Indian  tick  typhus,  Philip  (1952)  indicated 
his  belief  that  persons  acquire  this  disease  through  bites  of 
kennel  ticks  that  have  previously  fed  on  infected  dogs.  There 
are,  however,  very  few  records  of  this  tick  attacking  man  in 
India.  One  such  noted  R.  J.  sanguineus  on  a  patient  and  on 
his  dogs.  The  patient  "showed  no  esc h^  but  clinically  resembled 
tick  typhus;  ticks  from  both  kinds  of  hosts  were  infected  but 
the  dogs  were  not  (Rao  1951) .  Foiu*  records  of  kennel  ticks  from 
man  in  India  were  presented  by  Strickland  and  Roy  (1939).  In 
Australia,  this  tick  "seldom  attacks  man*  (Roberts  1939) . 
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In  Europe,  Cox  (1942)  states,  R.  _s.  sanguineus  commonly  bites 
man.  From  a  review  of  the  insignificant  amount  of*  supporting 
literature  data,  this  would  appear  to  be  an  overstatement.  Througlu 
out  the  Mediterranean  basin  of  Europe  to  as  far  east  as  the  Crimea 
and  Kashmir,  and  in  Northwest  Africa,  various  forms  of  the  fre¬ 
quently  common  disease,  boutonnevise  fever,  are  considered  to  be 
transmitted  only  by  the  bite  of  this  tick.  However,  the  wide¬ 
spread  presence  of  the  disease  in  these  areas  coupled  with  the 
few  definite  reports  of  the  actual  arthropod  biting  man,  suggests 
that  our  present  concepts  of  the  epidemiology  of  this  disease  may 
eventually  have  to  be  revised. 

Interestingly  enough,  since  the  above  was  written,  French 
workers  have  theorized  that  transmission  of  boutonneuse  fever 
from  dogs  to  man  is  actually  usually  accomplished  by  rubbing 
one*s  eyes  after  deticking  dogs  or  by  some  insect,  especially 
a  reduviid  or  some  other  Heteroptera  (Sigalas  and  Lamontellerie 
1954).  A  similar  theory  had  already  been  advanced  by  Berri  (1953) 
in  Italy.  While  this  novel  approach  remains  to  be  demonstrated, 
it  suggests  the  r81e  of  the  kennel  tick  as  merely  a  reservoir  of 
infection  or  as  a  vector  from  dog  to  dog.  This  concept  may  explain 
the  few  definite  records  of  this  species  as  a  parasite  of  man, 
even  where  the  Mediterranean  type  of  boutonneuse  fever  is  common. 

Lamontellerie  (1954)  presents  some  evidence  to  support  his 
view  that  in  southwestern  France  the  kennel  tick  displays  little 
if  any  aggresiveness  in  attacking  man,  even  though  boutonneuse 
fever  is  common.  He  cites  some  published  references  to  indicate 
that  the  tick  sometimes  does  attack  man,  but  most  of  these  refer 
to  generalized  or  vague  statements  or  to  obvious  repetitions  of 
previously  published  reports. 

In  Manila,  since  it  was  claimed  that  larval  kennel  ticks  at¬ 
tacked  children,  de  Jesus  (1939)  attempted  without  siiccess  to 
induce  larvae  to  feed  on  two  men  and  on  two  children. 

Cattle  Hosts 

Reports  of  the  incidence  of  R.  s.  sanguineus  on  cattle  show 
great  disparity  from  locality  to  Tocality,  as  does  the  data  in 
the  present  collection. 
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In  the  marshlands  of  Central  Sudan  cattle  are  frequently  in¬ 
fested  by  R.  _s.  sanguineus ,  sometimes  in  large  numbers,  but  in 
southern  Sudan  cattle  are  only  exceptionally  and  never  severely 
infested.  This  fact  may  corroborate  Roberts'  suggestion  (above) 
that  at  flood  periods  this  parasite  seeks  exceptional  shelter  and 
hosts. 

Reports  of  R.  s.  sanguineus  on  cattle  in  tropical  and  southern 
Africa  are  decidedly  rare,  thoxigh  a  few  exceptions  have  been  noted. 
The  incidence  of  cattle  Infestation  greatly  increases  as  one  travels 
through  northern  Sudan  to  the  Mediterranean,  but  it  is  by  no  means 
constant.  In  certain  localities  of  Yemen  and  Eritrea  the  incidence 
on  cattle  is  fairly  high  (KH  observation). 

Fotheringhara  and  Lewis  (1937)  state  that  R*  _s.  sanguineus 
"is  not  often  found  on  cattle  in  Kenya;  in  fact,  only  on  a  fG\-/ 
occasions  have  very  small  numbers  been  collected  from  this  host". 

Out  of  200  nymphs  placed  on  cattle  by  these  investigators,  only 
five  fed.  On  the  other  hand,  according  to  Roberts  (1935) >  "it 
is  of  some  importance  to  note  that  cattle  in  certain  areas  (of 

Kenya)  carry  quite  a  large  population  of  R.  sanguineus  . 

Cattle  in  this  colony  are  a  privileged  class  with  imrestricted 
license  to  wander  over  township  areas,  and  even  in  gardens  if 
herbage  is  available.  (These  animals)  thus  become  a  very  potent 
factor  in  the  distribution  of  ticks  in  residential  areas.  House 
dogs  wandering  in  grass  along  roadsides  and  gardens  gather  up 
these  ticks  and  carry  them  eventually  into  houses  (x^here)  enormous 
numbers  of  R.  sangiiineus  (are)  encountered".  ^Unless  shown  other¬ 
wise,  it  might  be  assumed  that,  as  a  rule  in  Kenya,  the  presence 
of  dogs  influences  the  incidence  of  attacks  on  cattle,  rather 
than  vice  versa  (HH).7 

Cultural  patterns  of  pastoral  peoples  probably  influence 
the  presence  of  kennel  ticks  on  cattle,  especially  in  those  tribes 
where  families  and  animals  sleep  in  the  same  hut  or  corral,  a  not 
uncommon  practice  in  Africa.  This  feature  may  also  largely  ac¬ 
count  for  the  occasional  finding  of  another  dog  tick,  H.  leachii , 
on  cattle.  A  survey  of  the  present  Africa,  Arabian,  and  Near 
East  collections  indicates  the  considerable  importance  of  this 
relation.  In  Bechuanaland,  Theiler  believes  (correspondence), 
the  kennel  tick  survives  only  where  such  conditions  prevail, 
especially  where  cattle,  goats,  sheep,  dogs,  and  people  congre¬ 
gate  aroimd  wells  and  pans. 
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Canine  Hosts 


What  may  be  a  considerably  varying  incidence  of  R.  s.  sangxiineus 
on  dogs  throughout  tropical  and  south  Africa  is  diffi^ulT  to  relate 
to  any  climatic  or  ecological  factor  in  the  absence  of  detailed  sur¬ 
veys.  Many  published  remarks  on  this  subject  appear  to  have  been 
too  hasty,  since  observations  were  not  made  over  any  extended  period 
of  time. 

Lewis  (1934)  stated:  "Although  some  Masai  huts  (in  Kenya) 
sheltered  many  dogs,  no  R.  sanguineus  were  fovmd  after  diligent 

search"  . and  (1939A7  ......  '^The  tick  has  been  observed  to 

infest  dogs  heavily  in  townships  and  on  farms;  but  the  writer  has 
never  found  (it)  in  native  huts  where  dpgs  rest  and  sleep  more  or 
less  with  the  family".  This  last  statement  is  certainly  contrary 
to  our  experience  in  Kenya  and  everywhere  else. 

On  several  recent  trips  to  the  southern  Sudan  we  have  checked 
native  "pied  dogs"  and  found  them  to  be  not  only  infested  but  fre¬ 
quently  literally  covered  with  R.  sanguineus.  Dogs  kept  by 
Europeans,  when  they  were  still  in*” the  dudan,  were  visually  so 
frequently  deticked  or  doused  with  insecticide  that  a  true  picture 
of  their  infestation  in  relation  to  that  of  village  dogs  was  im¬ 
possible  to  obtain. 

In  the  Kilimani  area  near  Nairobi,  dogs  are  infested  with 
many  specimens  of  H.  leachii  bvtt  few  of  R.  _s.  sanguineus,  while 
in  lowland  ibmbasa  R.  £.  sanguineus  is  far  the  predominent 
species  (Kavuitze  1*^4 )T  A  number  of  generalized  remarks  con¬ 
cerning  the  incidence  of  ticks  on  dogs  are  provided  voider  R.  s. 
simus  (page  738).  *”  “ 


Feline  Hosts 

Domestic  cats  appear  to  be  infrequent  hosts  of  this  tick. 
The  large  wild  felines  of  Africa  are  sometimes  attacked  but  then 
usually  only  by  a  few  ticks. 

Exceptional  Hosts 

Rare  or  unusual  hosts  that  have  been  reported  in  Africa  are; 
puff  adder  in  Tanganyika  (Loveridge  1928),  bats  (HH,  collecting 
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in  Egypt),  pangolin  (Howard  1908),  zebra  in  Somaliland  (Stella 
1939B),  baboon  (Sudan  records  above),  bushbaby  (Villiers  1955  in 
French  West  Africa  and  Sudan  record  above),  okapi  in  the  Congo 
(Bequaert  1930A) . 

Tortoise  (rSnitz  1910B,  Neumann  1911).  If  these  remarks 
refer  to  the  record  of  Michael  (1899)  from  Lake  Urmi,  Iran,  they 
are  probably  based  on  misidentification  of  H.  aegyptium. 

Laboratory  Hosts 

See  life  cycle  below. 

Commensal  Rodent  Hosts 

In  our  field  work  in  various  parts  of  the  tropics  and  sub¬ 
tropics  of  the  world  few  commensal  rodents  have  been  found  to  be 
attacked  by  immature  stages  of  the  kennel  tick.  In  two  areas  of 
Puerto  Rico,  Fox  (1950)  reported  an  infestation  rate  of  only  0.5 
and  3.2  percent  on  1326  Rattus  examined. 

Wild  Small-Maminal  Hosts 

Pearse  (1929)  collected  specimens  from  the  following  animals 
in  Nigeria:  two  species  of  hedgehogs,  and  four  rodents  (Lemnis- 
conr/^s  striatus,  Taterillus  gracilis  angelus ,  Thryronomys 
swinderianus,  and  Praomys  tullbergi).  The  identifier  and  the 
stage  of  the  ticks  were  not  stated.  These  are  most  interesting 
data  that  few  others  have  duplicated.  In  Tunisia,  the  gundi 
(Rodentia:  Ctenodactylus  gtindi)  is  said  to  be  frequently  attacked 
by  larvae  and  nymphs  (Chatton  and  Blanc  1918). 

The  several  \uiusual  small  mammal  hosts  found  infested  in 
Equatoria  Province  (listed  above)  were  all  taken  in  association 
with  native  villages.  The  elephant  shrew,  Elephantulus  rufescens 
hoogstraali ,  was  caught  in  an  island  of  dense  shrub  and  tree 
vegetation,  among  which  shepherds  and  their  animals  soxight  refxige 
from  the  glaring  sun,  in  the  grasslands  near  a  village.  The  bush- 
baby,  Galago  s.  senegalensis,  lived  in  a  fig  tree  under  which 
the  village  eTders  and  their  dogs  congregated.  The  two  infested 
tree  squirrels,  Heliosciurus  gambianus  hoogstraali,  were  feeding 
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in  a  village  tree  and  above  a  community  watering  hole,  respect¬ 
ively.  The  rock  hyrax,  Heterohyrax  brucei  hoogstraal i ,  occupied 
a  ledge  a  few  dozen  yards  above  a  group  of  hillside  huts. 

A  significant  observation  of  all  stages  of  the  kennel  tick 
feeding  on  European  rabbits,  Oryctolag^  cuniculus,  in  a  forest 
near  Casablanca  has  been  reported  by  Blanc  and  Bruneau  (1954). 

In  the  Yemen,  tremendous  infestations,  representing  varying  pro- 
portioru^  of  all  stages,  were  found  on  all  hares  examined  (Sanborn 
and  Hoogstraal  1953;  Hoogstraal,  ms.).  In  Egypt  the  same  is  true 
of  hares,  some  two  hundred  of  which  have  been  examined.  Equatoria 
Province  records  sh^w  numerous  adults  on  hares  and  grass  rabbits 
(or  grass  hares,  Poelagus),  and  in  Bahr  El  Ghazal  Province  all 
stages  were  taken  from  ihe  several  specimens  of  hares.  Indeed, 
it  appears  that  in  both  the  Ethiopian  and  Palearctic  Faunal  Re¬ 
gions  of  Africa  and  Arabia,  lagomorphs  may  be  exceedingly  im¬ 
portant  as  secondary  hosts  or  possibly  even  as  primary  hosts  of 
all  stages  of  the  kennel  tick.  Yet,  there  is  no  evidence  avail¬ 
able  to  indicate  that  domestic  rabbits  kept  in  hutches  are 
seriously  infested  by  this  parasite,  althotigh  as  a  riole  merely 
housing  any  animal  seems  to  be  an  important  factor  leading  to 
its  being  attacked  by  this  parasite.  European  rabbits,  an  in¬ 
tegral  part  of  every  Bedouin  tenthold  in  Egypt,  are  usually 
infested.  These  rabbits,  which  seldom  venture  far  from  their 
owners*  tents,  are  carried  from  place  to  place  in  a  bag  on  the 
side  of  a  camel  when  Bedouins  move  in  search  of  pasturage.  Out¬ 
side  of  Africa,  hares  have  been  found  infested  by  notable  numbers 
of  this  tick  in  Anatolia  (Hoogstraal,  ms.). 

Without  going  into  detail,  a  svirvey  of  field  data  indicates 
that  hedgehogs  maj''  play  a  role  in  supporting  this  tick  second 
only  to  that  of  lagomorphs.  These  spiny  insectivores  are  com¬ 
monly  though  seldom  heavily  infested. 

In  Egypt,  most  kinds  of  desert  rodents  are  occasionally 
infested  by  larvae  and  nymphs,  as  are  also  grass  rats,  Arvl- 
canthis  n.  niloticus,  in  CToltlvated  areas.  These  data  are  too 
voluminous  and  complex  to  evaluate  in  the  present  study.  It 
is,  however,  apparent  that  in  field  situations  the  life  history 
differs  from  that  of  turban  populations. 
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Avian  Hosts 


It  should  be  of  some  interest  to  present  the  available  African 
records  of  avian  parasitism  by  R.  s.  sanguineus  in  the  hope  of  in¬ 
stigating  further  investigation'”of”this  subject.  The  immediate 
concern  over  this  problem  is  the  fact  that  specimens  from  birds 
in  Equatoria  Province  have  much  lighter  interstitial  punctations 
than  those  from  mammals  in  the  same  Province.  Material  from 
birds  resembles  the  majority  of  specimens  from  northern  Sudan 
and  Egypt  and  is  in  closer  conformity  to  the  general  conception 
of  the  appearance  of  this  species. 

Recorded  African  avian  hosts  are  the  following; 

Ostrich 

Struthio  camelus  massaicus  in  Kenya  (Neumann  1911,1912). 

S.  camelus  subsp.  in  Uganda  (Theiler,  unpublished).  S.  camelus 
australis  in  Ibzambique  (Santos  Dias  1952D). 


Bustards 


Lissotis  melanogaster  in  Mozambique  ^Specimens  in  BM(NH) 
and  from  Sudan  (Kordof^an  Province  record  above).  "Greater 
bustard"  in  Kenya  (Lewis  1934).  "Lesser"  and  "greater"  bustards 
in  Sudan  (various  Province  records  above).  Neotis  cafra  denhami 
in  Sudan  (Equatoria  Province  records  above).  NeotiFT^ra 
j acksoni  in  Uganda  (Theiler,  unpublished)^.”/ 

Secretary  bird 

Sagittarius  serpentarius  in  Sudan  (Khartoum  zoo  record 
above  J  ^d  in  Kenya  (Lewis  1934) . 

Hornbill 

Bycanistes  albotibialis  from  Yaounde,  French  Cameroons 
(j.  I-buchet  legit,  HH  det.j. 
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Storks 


M^enorhyr^  ^dinai  in  the  Sudan  (Equatoria  Province  record 
abovej:  l£ptoptjJ^  crumeniferus  in  Uganda  (Theiler,  unpublished)? 


Ibis 


1  (Neumann  I9II)  and  as  "Theristicus 

leucocephalus"  iiTTanganvika  (Neiimann  190X,1910B).  - - - 

Hawks,  Kites,  Buzzards,  Eagles,  and  Owls 

iiT  ^Ne  Sudan  (King  1926  and  Khartoum  record  above) 

Province  Scorf^W). 

Belgian  Congo  (Bequaert  1931).  Eagle  owl 
- - — a£j^  (=  Strix  ascalaphus)  in  Egypt  (Nexmann  1901^ 


"Ringed  pigeon"  in  South  Africa  (Howard  1908). 
m6stic''Swls!’‘^“'  *°  *- 

Of  th?Sir^  parasitizing  birds  are  usually  found  on  the  crown 

around  or  in  the  ears,  at  the  base  of 
the  skull,  or  in  folds  of  skin  beside  the  beak. 


t5XUl.UGI 


are  ratW^^oSif^^'^^^u  general  biology  of  the  kennel  tick 

much  neglected^  Thp  ,  biology  and  ecology  have  been 

^n  neglected.  The  biology  of  this  form  when  confined  to  houses 

been°Sequftfi;  has  not 

distribution  of  African  populations  so  uneven?  What  is  the 


-  703  - 


significance  of  morphological  variations  such  as  the  lightly  pun^ 
tate  forms  from  Equatoria  Province  birds  in  an  area  where  most  of 
those  parasitizing  mammals  are  heavily  p^ctate? 
strains"  or  varieties  exist  in  Africa  and  do  some  or  ^ 
react  with  equal  facility  to  domestication?  What  is  the  life 
cycle  under  field  conditions  and  what  are  the  host  predilectio 
of  the  immature  and  adult  stages  away  from  human  and  domestic 
canine  habitations?  Why  does  parasitism  of  persons  - 
tonneuse  fever  -  appe^  to  be  so  much  more  coim^n  in  n^^ 
western  Africa  than  elsewhere  on  this  continent  (and  why 
Z^lneu.e  fever  absent  in  Egypl)i  '"‘'at 

a  habitation  shared  by  man  and  dogs,  whether  ^ 

hut  or  a  Florida  mansion,  that  is  so  much  more  attr^tive  to 
this  tick  than  a  fox  den  in  a  rocky  hillside?  Is  the  greater 
incidence  of  parasitism  of  all  domestic  norucanine  anim 
the  Near  East,  as  compared  with  tropical  Africa,  mere  y  ^  ^ 
of  hLt  availability?  These  are  but  a  few  of  the  enumerable 
inquiries  that  suggest  themselves  as  a  result  of  our  lack 
specific  information  concerning  this  common  tick. 

Life  Cycle 

TViP  life  cvcle  of  R.  s.  sanguineus  has  been  studied ,  xmder 
laboratory  conditions,  Iby  TJhristophers“(190X),  Hooker,  Bis  opp, 

and  Wood  (1912) »,  Patton  and  Cragg  (1913)  with  techniques  i^ 
lustrated,  Nuttall  (1915),  and  R®g®ndanz  and  Reichenow  a93l) . 

In  the  discussion  below,  less  specialized 

or  studies  for  special  purposes  are  noted  following  the  suhu 
mary  of  the  above-mentioned  papers. 

All  observers  agree  that  this  is  a  three-host  tick.  Varia¬ 
tion  ^  remits  of  Sngth  of  feeding  time  of  each  stage  m^  be 
due  to  the  kind  of  host  used  in  laboratory  experiments  (see 
below) .  During  nonfeeding  phases  temperature  ^  J^^cJcle 
exert  considerable  influence  on  the  l«"Sth  of  tte 
Nuttall  concluded  that  feeding  times  are  tonatant,  irres^c 
of  temperature  variations,  and  that  only  the  nonfeedi^  phase 
2-e  affected  by  these  variables  (see  also  discussion  of  this 
aspect  under  H.  dromedarii,  p.  428). 

•The  extensive  data  in  this  important  paper  are  not  revieued  here. 
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laboratory  experiments,  larvae  fed  on  dors  and 

dog^^d  SSs°"  J'^^kals,  and  hedgehogs,  and  adults  on 

dogs  and  jackals.  Larvae  commenced  feeding  three  to  seven  davs 

thioo  f '  ad^ts  about  a  week  after  molting.  Larvae  fed  for 
6  5°C  to^20°C  (temperature  ranged  from 

fair  6a^s)  an  h.  ("»stly 

th^r  ^  jackal;  but  when  hedgeho-s  were  used 

the  feeding  time  (ten  to  seventeen  days)  was  abou^iouSed^  ' 
(temperature  ranged  from  80c .  to  ISOg .  ) .  pemales  fe^Som  one 
iLef[n?+M^  ^  (mostly  eight  days)  but  males  remained  attached 
died!  ^  transferred  to  another  host  if  the  first  animal 


aT>o  stated,  the  length  of  intervals  during  which  ticks 

e  off  the  host  appears  to  be  influenced  by  temperature  (though 
more  exact  and  extensive  research  is  certainly  required).  In  " 

at  3^  so'-onteen  to  ninetoen  days 

i,'  ^  reqjnred  75  days  at  12°C.  Larvae  molted  to  nympte 
from  five  to  eight  oays  after  completing  feeding  (at  3(Pc  )  ^and 
^phs  molted  to  adults  in  eleven  or  t„llve  dayl  ilerVe^Lg 

commenced  three  to  six  days  (average 

a^lk  bS  fb  ien  mainlined 

Prrr-1  * '  ’  ^  ^  ^ commenced  oviposition  after  25  days 

Egglaying  lasted  for  from  nine  to  fifteen  days. 

in  as'^littl!^a^^Aq^H  conditions,  may  be  completed 

JroSngitr^aS  -favorable  conditions,  it  may  be 

^By  way  of  contrast  to  Nuttall’s  findings  and  because  the 

inrftVfb'''T"^"°^'’!''=  --’Plate  LdT^ot 

Sanir^Q/O  f^PPPature  at  which  the  specimens  were  reared", 
feJ+  undertook  similar  experiments  in  India  at  7500 

hosts  for  all  stages. 
Nonfeeding  ticks  were  observed  at  22^0.  (eight  degrees  Iwer 
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than  the  temperature  in  NuttaiJL’s  experiments)  and  at  8C^  to  90^ 
R.H.  Unfortunately  for  piirposes  of  comparison,  Sapre  neglected 
to  report  how  soon  after  hatching  larvae  commenced  feeding  and 
other  such  details.  In  his  summary,  Sapre  stated  that  feeding 
periods  remain  constant  irrespective  of  temperatiure  variation 
but  nonfeeding  periods  appear  to  be  inversely  proportional  to 
an  increase  or  decrease  in  temperature.  In  the  introduction 
it  was  stated  that  nonfeeding  ticks  were  observed  at  22°C .  and 
the  report  of  the  experiment  shows  no  comparative  data  for 
length  of  feeding  time  at  different  temperatures.  The  svmimaiy 
stated  all  stages  were  obsearved  at  22°C . ;  the  text  stated  hosts 
were  maintained  at  anywhere  from  1.4°C.  to  11.6°C.  for  larval 
feeding,  at  2.9°C.  to  5»1°C»  for  nymphal  feeding,  and  at  11,0°C. 
to  14.6*^C.  for  adult  feeding.7 

Survival  of  unfed  larvae  may  be  as  long  as  253  days;  nymphs 
appear  to  be  less  hardy,  for  only  a  few  survived  for  as  long  as 
97  days.  Adults  may  live  without  food  for  as  long  as  568  days, 
with  females  appearing  to  survive  longer  than  males  when  \mfed. 

^Nuttall_7 

Nuttall  noted  that  females  may  outnumber  males  by  two  to  one 
and  Sapre  reported  the  sex  ratio  as  three  females  to  two  males. 
Copulation  occurs  on  the  host;  males  may  move  about  on  the  host 
and  fertilize  several  females. 

Nuttall  counted  1400  eggs  to  3900  eggs  from  individual  fe¬ 
males  (Sapre  said  his  females  averaged  2140  eggs).  Lombardini 
(1950)  counted  from  4000  to  almost  5000  eggs.  Regendanz  and 
Reichenow  observed  that  the  ntimber  of  eggs  varies  with  the  size 
of  the  female  but  averages  from  3000  to  4000.  However,  not  all 
eggs  are  deposited.  When  the  female  at  last  becomes  exhausted 
and  senile,  some  mature  eggs  remain  in  the  oviducts  and  egg  cells 
remain  in  the  ovaries,  A  good  egg  batch,  from  an  engorged  fe¬ 
male  measuring  from  8.0  mm.  to  9.5  nm.  long,  weighs  from  0.09 
to  0.1  gram. 

A  classical  study  on  ovi position  and  siurvival  of  eggs  and 
larvae  under  certain  conditions  has  been  reported  by  Lombardini 
(1950).  Five  females  laid  from  4OOO  to  almost  5OOO  eggs  each, 
ovipositing  for  from  21  to  29  days  each.  The  number  of  eggs 
laid  in  the  latter  half  of  the  period  dropped  considerably. 
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•  ©rratic^y,  from  week  to  week.  The  mechanism  of  oviposition 

in  the  kernel  tick  is  similar  to  that  reported  by  Nuttall  and  War- 
burton  (1915;  for  Haemaphpalis  punctata.  The  cephalic  gland,  or 
gene  s  organ,  secretes  a  liquid  covering  as  each  egg  is  emitted. 

This  substance  protects  the  eggs  from  dessication  but  absorbs 
oxygen,  even  under  water.  Immersed  eggs  hatched  in  51  days  as 
compared  to  38_ days  in  the  air  (20^0.  to  25°C.),  although  some 
embryos  were  killed  by  a  Fusarium  fungus.  Even  larvae  survived 
from  30  to  35  days  in  spring  water,  while  others,  unfed,  succumbed 
in  twelve  daj,^s  in  moist  petri  dishes.  Larval  longivity  when 
immersed  in  various  fluids  was  also  noted.  Illustrated  with 
handsome  photographs  of  the  egg  covering,  various  glands  and 
organs,  the  Fusarium  which  attacked  eggs,  and  details  of  the 
larval  external  structure  including  integumentary  sense  organs, 
this  paper  should  be  studied  by  anyone  seriously  interested  in 
tick  biology. 


Other  laboratory  hosts  reported  by  various  workers  have  been 
hamsters  for  the  larval  and  nymphal  stages  (Malamos  1938).  Larvae 
detached  engorged  in  six  days  from  hamsters.  Nieschulz  and  Wawo- 
Roentoe  (1930)  used  gxuneapigs  for  feeding  all  stages  of  the  tick- 
mice  were  also  used  for  larval  feeding,  although  guineapigs  were  ' 
preferred.  Feeding  time  was  stated  to  be  24  hours  for  larvae  and 
two  or  three  days  for  nymphs.  Dogs  were  preferred  for  adult 
feeding.  These  experiments,  undertaken  at  26°C.  to  27°C.  and 
at  ordinary  (high)  humidity  (of  the  Netherlands),  are  notable 
for  the  rapid  feeding  of  the  immatxire  stages  (ticks  originated 
from  Java).  In  contrast,  Blanc  and  Caminopetros  (1931),  when 
using  ground  squirrels,  or  spermophiles ,  Citellus  citellus,  in 
Athens,  noted  larval  feeding  times  of  five  to  eight' days. 
Korshunova  and  Petrova-Piontkovskaya  (1949)  fed  all  stages  on 
guineapigs  in  their  studies  of  boutonneuse  fever  in  the  Crimea. 
Blanc  and  Bruneau  (1948)  used  guineapigs  for  feeding  immature 
stages  ^d  a  hedgehog  as  adult  stage  host.  A  brief  abstract 
of  rearing  results  using  white  rats  and  guineapigs  for  larval 
hosts  and  dogs  for  nymphal  and  adult  hosts  has  been  presented 
by  Luttermoser  (1947). 


Ecology 

In  the  preceding  section  on  biology  of  the  kennel  tick 
the  number  of  queries  raised  suggest  how  much  information  is 
lacking  on  the  ecology  of  this  parasite. 
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In  Ervpt  it  is  certain  that  there  is  an  Torban  race,  att^king 
dogs  almost  without  exception,  and  a  field  race  that  p^asitizes 
roLnts,  hedgehogs;  hares,  and,  »hen  available,  doj.estic  a^s. 

The  field  race  occurs  only  on  the  Mediterranean  littoral,  r^ely 
in  scattered  desert  areas  and  oases,  and  in  conjunction  with 
few  rodents  of  cultivated  areas.  The  domestic  race  is  co^n  in 
urban  and  settled  areas;  along  with  hyalommas  it  is  almost  the 
only  ixodid  ever  found  in  those  desert  areas  that  support  so^ 
grazing.  However,  the  propensity  pf  the  domestic  r^e  for  seeki  g 
out  favorable  niches  of  human  habitations  and  domestic  animals, 
which  are  always  sheltered  from  thieves  and  from  pedators  in 
these  areas,  causes  it  to  be  more  localized  than  are  its  ubiq^ 
tous  field  companions,  such  as  H.  excayatum.  The  actual  ^^ations 
of  urban  and  field  races  we  hope  to  determine  as  early  as  possibl  . 

In  tropical  and  southern  Africa,  it  appears  that  R.  s. 
neus  is  generally  distributed  through  the  warm  and  humid  zones  ol 
TO^continent.  In  the  more  arid  parts  of  this  area,  its  presence 

or  absence  seems  to  be  dependent  largely  on  ^^Ji^Sher 

especially  of  pastoral  tribes  (see  Cattle  Hosts,  page  o9o;. 
urban  and^field  races  exist  in  Africa  south  of  the  northern  deser  s 
is  at  present  difficxilt  to  determine  from  available  data. 

Most  observations  onhost  parasite  relations  presented  below 
apply  to  domestic  populations. 

Larvae  attach  to  the  host  mostly  in  hairy  places  but  ^ 
cur  anywhere  on  the  body.  N>-mphs  are  found  indiscriminately  a^ng 
the  fuTor  elsewhere.  Adults  are  especially  common  on  and  in  the 
ears  though  they  may  attach  along  the  nape,  between  ^ 

^herf  else.  Specimens  on  birds  are  usually  found  on  the  crown 

or  about  the  ears,  eyes,  or  bill. 

Females  often  oreep  upuard  on  walls  after 

Stt^TC  the  l-ound  (Christophers  190X).  Eggs  are  deposited, 
e^heHei-  tL^ound  or  high  above  it,  in  crevices  in  woodwork, 
under  plaster,  whitewash,  or  paper,  or,  out-of-doors,  under  a  ones 

(Lewis  1934,  Roberts  1935,  du  Toit  1947;. 

Tremendous  infestations  frequently  occur. 
see  houses  '‘crawling  with"  kennel  ticks  and  mongrel  dogs  with  more 
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ticks  than  hairs  on  them.  Heavily  infested  houses  are  common 
elsewhere  and  are  frequently  noted  in  literature  from  the  United 
States. 

The  rapid  spread  of  this  pest,  once  introduced  to  a  new 
island  or  major  geographical  area,  is  also  the  subject  of  numerous 
reports.  Sometimes,  however,  its  paucity  and  relatively  slow  pace 
of  spread  in  apparently  favorable  areas,  as,  for  instance,  Mada¬ 
gascar,  is  noted  (Hoogstraal  1953E).  In  the  United  States,  since 
first  reported  from  Texas  and  New  Mexico  (Banks  1908  as  R.  texanus ) , 
R.  s.  seinguineus  has  spread  widely  (Bishopp  and  Trembly  T945 >  Kohls 
and^Parker  1943)  through  much  of  the  covmtry.  It  now  occurs  in 
some  areas  where  winters  are  severe  but  its  spread  northward  ap¬ 
pears  to  be  much  slower  than  in  warmer  states. 

In  those  parts  of  the  world  where  definite  seasonal  changes 
occur,  a  spring  peak  of  abundance  is  commonly  observed.  During 
summer  and  fall,  populations,  even  though  great,  are  not  so 
frequently  noticed,  probably  because  they  are  more  scattered  in 
minor  peaks  of  abundance  resxilting  from  rapidity  or  delay  with 
which  ticks  find  hosts.  As  one  example,  dogs  at  Rabat,  Morocco, 
which  has  seasonal  and  climatic  conditions  roughly  similar  to 
those  of  the  southern  United  States,  were  observed  to  be  very 
lightly  parasitized  during  the  months  of  December  through  Feb¬ 
ruary  (Gaud  and  Main  1935).  In  March,  the  number  of  ticks  began 
to  increase,  and  in  April  and  May  nymphs  made  their  appearance. 

In  May,  the  count  was  highest  (33  ticks  per  dog,  average),  but 
the  infestation  rate  remained  high  through  August.  A  sharp 
decline  in  numbers  was  noted  in  September,  followed,  inexplicably, 
by  an  October  rise.  Among  the  9000  ticks  collected,  the  ratio  of 
males  to  females  was  two  to  one.  ^In  order  to  obtain  a  more  ac¬ 
curate  picture  of  seasonal  incidence  and  abundance  in  relation  to 
the  tick’s  life  cycle,  presumably  it  wo\ild  be  advisable  to  dis¬ 
regard  the  long-feeding  males  and  count  only  larvae,  nymphs, 
and  females  (HH).7 

In  Algeria,  adults  appear  suddenly  in  large  numbers  on  do¬ 
mestic  animals  at  the  end  of  April  and  may  be  found  till  August, 
with  the  maximum  niimbers  in  May.  Adults  are  rare  or  absent  in 
autumn,  winter,  and  early  in  spring.  Njmphs  are  found  on  domestic 
animals  in  spring  (Sergent  and  Poncet  1937,1940).  This  last  ob- 
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servation  would  appear  to  indicate  that  the  immature  stages  over, 
winter . 

In  southern  and  eastern  Europe,  adults  appear  on  hosts  in  the 
middle  of  April,  are  most  numerous  from  l^to  J^y,  and  by 
middle  of  September  again  become  scarce  CErag^<^  1%/;. 

In  equatorial  climes  with  rainy  and  dry  seasons,  t^ks 
frequently  reported  as  most  noticeable  at 

Strains  and  this  has  been  assumed  to  be  an  indication  that  they 
are  then  most  nu-merous. 

Though  two  or  three  generations  a  year  seem  likely  almost 
wheraverSa  Sensei  tick  ranges,  no  dafinita  ra^rts  ooncarnrng 
this  based  on  observations  in  nature  are  availabl  . 

Overwintering  of  the  tick  in  temperate  clii^s  is  probably 
entirelv^ndoors.^  For  example,  MacCreary  (1945)  states  that 
there  is  no  evidence  of  overwintering  outdoors  in  Delaw^e. 

This  tick  does  not  survive  long  at  temperatures  under  5°C. 

(Enigk  and  Grittner  1953). 

In  NAKRU3  (Cairo)  laboratories,  as  a  piece  of  rese^ch  cor- 
ralative  with  f Lid  findings,  Er.  S^ra  El  Z^^y  is  S 

an  ecological  study  of  Sll 

local  stocks,  under  controlled  conditions.  /  . 

required  to  obtain  significant  data  on  this  subject. 


•Habrolepls  sp.  FrenerWesfAfrLa^' 

“bfS!  f!t\rkir^mr;^:;o«bSly  refers 

?  ris  iSLrSis^^^^irf 

species  probably  was  J  transferring  his  spe- 

^LfrHunLreSu;,'IS^^tiU  thinks  his  species  can  be  sepv 
arated  from  hooker!  . '* 
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^ucurtei  du  Buys  son,  1912),  a  wasp  known  in  many  areas  of  the  world 
Tris-s5j:ialized  for  p^aoitism  of  ixodids  and  Infests  most  ganSa:' 

species,  H.  theilerae* ,  has  been  described  by  Fiedler 
U953;  from  R.  oculatus  and  H.  truncatum  in  southern  Africa.  Our 
loiowledge  of  these  parasites  will  be  completely  reviewed  in  a 

^rind^Se^^^^  ^  preliminary  remarks 

In  Africa,  parasitism  of  the  kennel  tick  by  H.  hookeri  has 
been  occasion^ly  reported.  Nigeria  (Philip  19311,37:  French 
West  Africa  (Blanc,  Goiran,  ^d  Baltazard  1938.  As  Habrolepis 

(Fiedler  1953,  Steyn  19577.  Angola 
(Fiedler  19p).  Kenya  (Philip  1954).  We  have  thus  far  been  un¬ 
able  to  find  this  wasp  in  Egypt,  where  the  climate  is  probably 
too  dry  for  its  existence. 

Other  tick  species  known  to  be  attacked  in  Africa  are  Hyaloraroa 
(sp.  trunca^,  ^cording  to  Theiler,  correspondence)  and  H.  leachii 
in  So^yirpa  (Cooley  1929,1934);  R.  e.  evertsi  in  South“AfHf^ 
Wm'f  1000?°^®^  1929);  species  not  mentioned,  from  Mozanu 

mari94^r^  latter  area  (Santos 

,  a.  sangT^neus  also  is  attacked  by  H.  hookeri  in  Brazil 

(da  Costa  Lima  1915 U.S.A.  (Smith  and  CoTe  1^43,  includes  review 
01  previous  reports),  and  other  areas  of  the  world* 

As  summarized  by  Smith  and  Cole  (1943),  infestations  of  H. 
nature  are  not  known  markedly  to  reduce  tick  popula- 
Experimental  attempts  in  this  direction  have  been  in. 
effective  for  tick  control  even  when  millions  of  parasites  were 
released  (Cooley  and  Kohls  1933)  to  attack  the  Rocky  ibuntain 
spotted  fever  vector,  Dermacentor  andersoni  (Stiles).  Soviet 

parasite  have  been  reviewed  by  Pervoraaisky 
U947)  and  Blagoveschensky  (1948).  ^ 


^Dr.  B.  D.  Burks  states  (correspondence) 
is  a  distinct  and  valid  species* 


that  this  unquestionably 
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Larvae  of  H.  hookeri  feed  on  all  contents  of  engorged  nymphal 
ticks  and  pupate  in  the  body  of  the  host.  Mult  wasps  emerge  from 
the  nymph  by  gnawing  a  hole  through  the  host's  expanded  inte^nt. 
Mating  occurs  soon  after emergence.  Oviposition,  by  insertion  o 
the  ovipositor  through  the  tick's  integument  may  follow  immedi at ^ 
ly  after  mating.  Unfed  nymphs  are  preferred  for  egg  laying,  though 
oviposition  in  engorged  nymphs  also  occurs.  Eggs_^e  sometimes 
laid  in  tick  larvae;  in  these,  however,  the  parasite  undergoes 
latent  period  until  after  the  larval- nymphal  molt.  Latency  con. 
tinues  in  unfed,  hibernating  ticks  until  they  commence  engorging. 

^Cooley  and  Kohls  1928,1934*_7 

Briimot  (I93OB),  who  experimented  with  rearing  this  parasite 
in  E  s  sL^Xus,  noted  that  a  period  of  some  33  days  passes^ 
before“nymphs  exEBit  signs  of  parasitism,  a  factor 
interest  in  transportation  of  the  wasps  to  new  areas  or  labora. 

tories . 

Adult  wasps  may  sometimes  be  noticed  running  rapidly  a 

Js  hSr  in  Larch  of  ticks  (da  Costa  him  1915,  Philip  193U,B). 

Morohological  characters  of  tick-parasitizing  wasps  have 
been  conpared  by  Steyn  (1955)  who  concludes  that  theilege 
mic-ht  be  expected  to  be  of  greater  value  in  biologic ^  control 
ThS  the  oSer  species.  (If,  however,  H.  thei^  is  acWly 
as  infrequent  in  nature  as  present  scanty  records  suggest,  its 
range  of  physiological  adaptability  may  negate  this  possibili  y  - 

HH). 

Predators;  In  a  Corsican  house  invaded  by  both  kennel  ticks 
and  Therianr spiders,  TeuUna^jPgL^  Wick.,  the  ^itos  ^re 
observed  feeding  on  the  ticks  (Sautet  iVjio).  Under  experimeni 
conditions  the’’  fed  on  both  the  immature  and  adult  stages  and 
LSfspJLrs  aUsTked  ticks  shortly  after  hatching.  Although 
the  LeLtors  also  fed  on  flies,  they  showed  a  preference  for 
ticks  Unde”  August,  midsummer  conditions,  the  spider  lif  y 
fLm  Lr  to  adSf  required  three  weeks.  Sir  to  twelve  effis  were 
laid  in  each  webbed  mass,  and  females  produced  from  eight  to  ten 
of  these  balls. 


dog 
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In  Russia,  a  staphylinid  beetle 
Rhipicephalus  ticks  (?R.  sau-uineus) 
Citellus  pycmaeus  (Flegontova  1938 ; . 


>  Jut acekia  asphaltina,  devours 
in  nests  of  the  ground  squirrel 


DISEASE  RELATIONS 
R^e  in  Nature 

^  im:  R.  s.  sanguineus,  in  some  areas,  is  considered  to  be  the 
principal  vector  of  boutonneuse  fever  (tick_bite  fever),  Rickettsia 

conorii,^  (see,  however,  page  687).  It  is  known  to  transnaTTHi - 

rickettsia  causing  the  closely  related  "Indian  tick  typhus'*.  It 
IS  a  vector  of  Rocky  Mountain  spotted  fever  (R.  rickettsii)  in 
the  warmer  parts  of  the  Americas.  It  is  said“to  be  the  vector 
of  a  virus  causing  "'Congolese  red  fever'*,  a  syndrome  of  moot 
identity  and  etiology* 

Persons  bitten  by  this  tick  sometimes  complain  of  pruritus, 
due  possibly  to  injection  of  a  toxin  while  feeding. 

A  number  of  the  pathogens  listed  under  experimental  relations 
below  ^y  be  transmitted  in  nature  but  the  details  have  not  yet 
been  elucidated.  ^ 


u-  sanguineus  transmits  two  diseases  to  dogs,  the 

highly  fatal  canine  rickettsiosis,  caused  by  Rickettsia  canis. 
and  canine  piroplasmosis,  or  malignant  jaundice,  caused  by  Babesia 

^  intermediate  host  of  Hepatozoon - 

which  results  in  an  anemia  and  infection  when  dogs  swallow 
ticks.  TicK  typhus  or  boutonneuse  fever,  Rickettsia  conorii,  is 
apparently  transmitted  among  dogs  and  from  dogs  to  man  by  the 
ke^el  tick.  It  seems  likely  that  this  arthropod  transmits 
galmonella  enteritidis .  which  causes  a  paratyphoid  disease  in 
dogs  and  in  iJboratory  animals.  When  dogs  are  heavily  infested, 
loss  of  blood  and  nervous  energy  from  irritation  may  be  severe. 

See  also  experimental  relations  below. 

Other  domestic  animals:  Spirochetosis  of  sheep,  goats, 
horses,  and  cattle,  caused  by  Borrelia  theileri.  is  transmitted 
hy  the  Drown  dog  tick  in  some  areas.  — — — — 
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Although  this  tick  has  been  incriminated  as  a  vector  of 
several  pathogens  of  bovine  diseases,  it  cannot  be  ascertained 
from  the  literature  that  they  axe  yet  known  to 
role  in  the  transmission  of  these  diseases  in  natur  • 
is  true  for  other  diseases  of  horses,  goats,  sheep,  and  dogs, 

listed  below. 

Experimental  (Human  Diseases  ^  Syndromes) 

Tick  paralysis  (venom  or  toxin);  This  syndrome  can  be  in¬ 
due  ed^TFexperifeEal  animals  by  iniection  of  the  ticks  eggs 
and  ovaries. 

Although  the  virus  remains  viable  in  this 
it  is  not  transmitted  by  biting. 

Scrub  typhus;  Rickettsia  tsutsugamushi  is  not  transmitted 
by  the  kennel  tick. 

0  fever*  Coxiella  burnetii  has  been  found  natiirally  i^ 
fprtinp"m’.  sanguineus  and  e:^erimental  transmission  has-been 
deraonstrlted  but  ^arently  no  cases  of  Q  fever  in  man  attri¬ 
butable  to  this  tick  have  been  reported. 

North  Queensland  tick  typh|^;  It  has  been  suggested,  on 
epidemiological  grounds  only,  that  R.  s.  sanguine^  mig  po 
sibly  be  a  vector  of  this  rickettsia. 


Yellow  fever; 
tick  for  some  time. 


Rocky  Mountain  spotted 


^”Sao  Paulo  or  Minas  Gerais  typhus** ; 
fever;  cf .  above_./ 

Louse-borne  typhus;  This  tick  does  not  transmit  Rickettsi^ 

prowazeki . 

Relapsing  fevers:  Spirochetes, 

^torirnot‘°hSver,'’Sr?o"S  elector  in  nature.  Attempts 
Tt^a^smis^ion  of  the  "Greek  variety"  of  E.  hispanica  have  been 
^sucSsSS  and  only  exceptional  transmission  of  b-TersioS  has 

been  obtained. 
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PXagi^:  R.  ^anguinei^  does  not  appear  to  play  a  role  in 
the  natural  transmission  or  preservation  of  Pasteurella  pestis. 
although  it  is  claimed  that  the  subspecies  schulzei  has  been 
found  naturally  infected.  - 

Tularemia;  Bacterium  tularense  survives  from  the  larval  to 
adult  tick  and  may  be  transmitted  by  any  stage. 

Toxoplasmosis;  Toxoplasma  gondii  acquired  by  immature  stages 
feeding  on  an  infected  host  may  “be  retained  during  the  later  devel¬ 
opmental  stages  of  the  tick.  There  is  some  possibility  of  trana- 
o-varial  infection  but  this  has  not  been  definitely  proven.  Results 
of  experiments  in  these  respects  by  various  workers  are  contra¬ 
dictory.  The  probability  of  natural  transmission  remains  unknown. 

Leislmania  donovani  survives  in  the  kennel  tick 
but  can  be  transmitted  only  experimentally. 

Chagas  disease;  R*  J-  sanguineus  may  mechanically  transmit 
Trypanosoma  cruzi.  ” 

Experimental  (Animal  Diseases  _and  Syndromes) 

Tick  paralysis ;  See  above . 

Toxoplasmosis ;  See  above . 

Guineapig  pneumonia  ('*pnexuDopathie  cob^'*):  The  kennel 
tick  is  not  a  vector  of  the  causative  virus  of  this  disease. 

Eqxiine  piroplasmoses;  R.  s.  sanguineus  is  a  vector  of  both 
Babesia  cab  alii  and  Nutt^lia  equi. 

Rodent  piroplasmoses;  Circumstantial  evidence  indicates  that 
this  tick  may  transmit  Piro plasma  c^uadrigeminum  of  the  gondi. 

This  tick  transmits  a  benign  i.uttaliia  ivsp.J  to  iirds.  Meriones 
tristrarai.  - 

s;  It  is  said  that  this  tick  is  a  vector 
of  Theileria  annulata  of  cattle. 


^^st  Coast  fever;  R.  s.  sanguineus  does  not  transmit  Theileria 
parva  of  cattle.  ”  - 


-  715  - 


Anaplasmosis;  Gallsickness ,  Anaplasma  marginale,  of  cattle 
is  carried  by  the  kennel  tick. 

Redwater;  R.  s.  sanptdneus  may  be  a  vector  of  Babesia 
bipemina  of  cattle . 

Trypanosomiasis;  The  causative  organism  of  surra,  T^/panos^gn 
evansi  («  T .  annamense) ,  dies  quickly  in  this  tick,  and  that  of  an 
African  tiypanosomiasis,  T.  congolense,  is  not  transmitted  by  it. 
Another  flagellate,  Crithidia  Christophers!,  has  been  reportea  to 
occur  in  the  kennel  tick. 

Rabies;  Tompkins  (1953)  compares  textbook  statements  that 
rabies  is  not  transmissible  by  arthropods  to  saying  that  tne  a^^ 
vark  is  immortal  because  nobody  has  seen  a  dead  one.  He  failed  to 
become  more  rabid  than  this  after  serving  as  a  host  for  a  kennel 
tick  that  almost  certainly  had  previously  fed  on  a  rabid  iox. 

More  than  this  nobody  knovs  concerning  rabies  and  ticks. 

Rodent  Cestodes:  The  mouse  tapeworm,  Hymenolepjj  microsi^ma, 
is  said  to  be  transmitted  by  this  tick. 

Canine  Filariasis:  The  canine  filaria,  Blpetalonenm^ > 
is  said  'iTbe  irans'mXted  by  the  kennel  tick,  which  may  also  tr^s- 
mit  Dirofilaria  imraitis  and,  questionably,  Dipetalonema  recondit^. 
So  far  as  known,  the  role  of  R.  s.  sanguinei^  in  the  transmission 
of  these  parasites  in  nature  Tias  not  been  elucidated. 

Salmonella;  In  dogs  and  laboratory  animals;  see  above, 

^cperimental  (Miscellaneo^ ) 

Mistaken  Identity;  Cryptoplasma  rhipicephali  Chatton  ^d 
Blanc  (I^I^A),  ground  with  the  haemdgregarines,  was  indicated 
by  the  same  autLrs  (1916B)  to  be  really  the  tick‘s  spermatozoa. 

REMARKS 

Taxonomy 

In  his  generic  revision  of  Rhipicephalus,  Zumpt  (1950A) 
considers  R.  sanguineus  as  a  group  of  subspecies,  which,  besides 
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form,  includes  the  subspecies  sulcatus  Neumann,  1908. 
of  Africa,  and  both  rossicus  Yakimoff  and  Yakimoff ,  1911,  and 
schulzei  Olenev,  192^,  of  Riossia.  R.  sulcatus ,  now  considered 
as  a  distinct  species,  is  treated  separately  in  the  present  study. 
The  ^viets  (Poraerantzev  1950)  consider  the  Asiatic  forms  also 
as  distinct  species  and  add  the  following  related  species*  P , 
turanicus  Poraerantzev,  1940;  R.  purailio  Schulze,  1922*  R.*lemri=? 
Poraerantzev,  1946;  and  R.  sch'^zeI"olenev .  1929.  ’  “  - 

Owing  to  the  obvious  difficiaty  of  an  independent  evaluation 
of  Soviet  species,  Zuiupt^s  (loc>  cit « )  termnology  is  utilized  in 
the  present  report.  However,  a  survey  of  our  own  material  from 
the  Near  East  and  ecological  observations  leave  us,  at  present, 
uncertain  over  which  of  these  two  schools  of  thought  is  the  cor¬ 
rect  one. 

More  recently,  Feldman-Muhsam  (1952A)  has  designated  as  a  very 
closely  related  species,  R.  secundus.  distinguishable  from  R.  s. 
s^guineus  only  by  the  form  ol'  the  female  genital  aperture  ^nd~of 
the  capitulum  of  larvae  and  nymphs.  Although  Feldman_M\ahsam>s 
reared  material  shows  these  differences,  Mr.  Kaiser  and  I  have 
been  unable  to  distinguish  R.  secundus  after  weeks  of  study  of 
a  very  considerable  number  of  kennel  ticks  from  tropical  Africa, 
North  Africa,  ^abia,  and  the  Near  E^st.  FeldmaruMuhsam  (1953) 
did  not  recognize  R.  secundus  in  American  specimens  she  studied, 
but  clai^  to  have  found  it  among  materials  from  Palestine,  Tvirkey, 
Yugoslavia,  France,  Algeria,  and  French  West  Africa  (and  —  un¬ 
published  -  Yemen  and  Egypt).  Specimens  identified  as  R.  secundus 

by  Feldman-I^sam  have  been  reported  from  Iraq  along  wiTh  WT'T, - 

sanguineus  (Hubbard  1955).  ”  ”■ 

It  appears  obvious  that  full  understanding  and  agreement  of 
the  status  of  subspecies  and  species  related  to  R.  sanguineus 
awaits  more  refined  laboratory  and  field  techniques  th^  have 
yet  been  accorded  this  problem;  possibly  a  more  advanced  con¬ 
sideration  of  species  criteria  and  of  taxonomic  tools  than  have 
yet  been  applied  to  ticks;  and  freer  exchange  of  ideas  and  inter¬ 
course  in  presently  antagonistic  regions  of  the  world. 

It  will  be  noted  in  the  section  on  IDEtJTIFICATIOK,  below, 
that  an  important  diagnostic  criterion  for  this  tick  is  the 
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presence  of  a  scuta!  pattern  of  punctations  arranged  in  four  more 
or  less  regular  longitudinal  rows.  This  characteristic  defines 
the  R.  simus  group  and  it  is  suggested  (page  751 )  that  R.  s. 
sanguineus  might  logically  be  considered  as  a  member  of” thie  same 
group. 


Structvire  and  Physiology 

Integumentary  sense  organs,  which  are  fixed  in  number  and 
location,  and  which  are  essentially  similar  in  all  stages  of  the 
tick,  though  more  primitive  in  larvae,  have  been  described  and 
illustrated  by  Dinnik  and  Zurapt  (1949) .  See  also  Lorabardini 
(1950) . 

The  integument  and  sections  of  the  scutum  have  been  illus¬ 
trated  by  Schulze  (1943B),  who  also  mentioned  the  color  of  the 
gut  contents. 

Water  balance  studies  of  various  ticks,  as  discussed  for  0. 
moubata  (page  l^j),  reported  by  Lees  (1946a),  include  the  obser- 
vation  that  R.  _s.  sanguineus  falls  in  about  the  middle  of  the 
range  among  the” species  studied  with  respect  to  its  power  of 
limiting  evaporation.  Variations  in  this  capacity  may  reflect 
specific  differences  in  the  natvire  of  the  epicuticular  lipoid 
among  these  species.  See  also  Lees  (1947). 

Teratological  (malformed)  specimens  have  been  occasionally 
reported.  Warburton  and  Nuttall  (1909 J  illustrated  a  Gold  Coast 
specimen  with  duplication  of  the  posterior  parts  of  the  body. 
Nuttall  (1914A)  described  asymmetrical  specimens  and  others 
lacking  one  leg.  Sharif  (1930)  also  noted  absence  of  legs. 
Others  have  been  described  by  Sharif  (1930)  and  Pavlovskj’-  (1940) . 
These  reports  have  been  incorporated  in  an  overall  review  of  the 
subject  by  Schulze  (1950B).  Posteriorly  joined  adanal  shields 
were  illustrated  by  Santos  Dias  (1955A).  A  remarkable  larva 
in  which  one  of  the  palps  appears  to  be  partially  converted 
into  a  typical  leg  has  been  described  and  illustrated  by  Pav¬ 
lovsky  (1940)  and  reviewed  by  Campana  (1947). 

A  gynandromorph  has  been  described  by  Pereira  and  de  Castro 
(1945).  It  is  somewhat  interesting,  in  view  of  the  considerable 
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attention  devoted  to  this  subject  and  to  teratological  specimens 
in  some  schools,  that  no  other  such  observations  concerning  this 
common  and  widely  ranging  tick  have  been  reported. 

Tick  feeding  from  tick;  A  male  with  its  mouthparts  inserted 
in  the  integument  of  an  engorged  female  has  been  described  by 
Sharif  (1930).  Egypt  we  observe  that  males  of  various  tick 

species  insert  their  mouthparts  into  the  female  body  cavity  when 
the  latter  is  engorged  and  both  are  confined  in  tubes  for  several 
days  after  having  been  collected.  This  is  especially  common  among 
specimens  of  B.  annulatus  (=  B.  calcaratus)  .7 

Comparative  measurements  ("allometrie” )  of  sexual  variations 
among  the  Ixodidae  have  been  investigated  by  Chabaud  and  Choquet 
(1953 )•  For  the  kennel  tick,  the  length  of  the  adanal  shields 
and  the  spiracular  plates  in  relation  to  the  tick's  length  is 
logarithmically  illiistrated.  Because  of  sexual  and  nutritional 
dimorphism,  these  authors  consider  ticks  as  important  biometric 
tools.  They  also  believe  that  certain  cases  of  intersexual  ticks 
may  result  from  nutritional  allometry.  If  a  male  structure  is 
similar  to  that  of  a  female  it  has  an  isometric  grovrth,  but  if 
different  an  allometric  growth. 

Variation  in  body  size  and  morpholo^  parallels  that  already 
discussed  under  R.  appendiculatus  (page  614)  and  the  same  comments 
apply.  This  subject  nas  been  studied  by  Cvinliffe  (1914A)  and 
Pervomsiisky  (1954).  See  also  remarks  under  IDIOT  IF  IC  AT  ION,  below. 

Growth  and  increase  in  size  from  stage  to  stage  and  with 
adult  engorgement  has  been  noted  by  Campana-Rouget  (1954). 

Internal  anatomy  was  briefly  described  and  diagraramatically 
illustrated  by  Regendanz  and  Reichenow  (1941). 

Haller's  organ  of  this  tick  (=  R.  macropis)  has  been  illus¬ 
trated  by  Schulze  (1941). 

Oviposition  and  the  larva  have  been  described  by  Samson 
(1908).  Included  in  this  report  is  a  sketch  of  the  female  laying 
eggs,  a  generalized  discussion  of  the  subject,  and  a  short  des¬ 
cription  of  the  morphology,  including  the  internal  organs  (illus- 
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trated)  of  the  larva.  Spermatogenesis  has  been  briefly  described 
by  Sharma  (1943). 


Cytology  in  the  kennel  tick  was  studied  by  Stella  (1938B), 

who  "examined  the  course  of  oogenesis  and  spermatogenesis  . 

from  the  larva  to  the  adult  (stages)  .  The  gonads  assume 

their  definitive  aspect  and  begin  to  function  only  after  the  last 
nymphal  casting.  The  maturation  with  expulsion  of  both  polar 
bodies  occurs  inside  the  female  in  the  ovary.  The  fertile  sperma¬ 
tozoa  are  formed  only  in  the  adult  male  and  are  of  a  unique  type 
with  flagellum  and  undulating  membrane.  The  chromosomes  are 
probably  48  in  number,  grouped  in  twelve  tetrads".  This  paper 
is  nicely  illustrated  and  the  reproductive  organs  of  both  sexes 
are  described  and  illustrated. 

Cytoplasmic  inclusions  in  the  oogenesis  of  the  kennel  tick 
have  been  extensively  reported  by  Das  (1939),  who  correlated  his 
own  observations  with  a  considerable  amount  of  controversial 
conclusions  by  other  workers. 

Chromosome  studies  have  been  briefly  reported  by  Dutt  (1952). 

Adult  development  within  the  nymph  has  been  studied  by 

YalvarTO39;.  - 

Excretory  habits  and  mechanisms  were  investigated  by  Enigk 
and  Grittner  (1952). 

An  "anatomical— physiological  study  of  R.  s.  s^guineus"  by 
Stella  (1942 j  bears  conclusions  which  I  have  translated  freely 
as  follows; 

"(1)  In  the  female,  anatomical  and  histologic  differentiation 
of  most  organs  commences  with  digestion  of  blood;  the  gut  develops 
completely  and  begins  to  fvinction;  the  glands  begin  to  activate 
secretion;  the  gonads  enlarge  and  mature.  The  period  of  greatest 
functional  activity  corresponds  nearly  to  the  diu*ation  of  the 
meal.  Abandoning  the  host,  the  female  begins  oviposition,  and 
during  this  period  completely  digests  the  engorged  blood,  thus 
its  body,  at  first  turgid  and  hard,  becomes  flaccid  and  soft. 

The  malpighian  tubules  by  this  time  are  elaborating  the  substance 
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of  excretion,  which  fills  the  rectal  ampule,  and  continue  elimina¬ 
tion  during  deposition  of  eggs.  The  glands  concerned  with  ovi- 
position  become  active  the  moment  it  commences;  thus  the  accessory 
glands  of  the  uterus  secrete  a  substance  to  facilitate  the  passage 
of  the  eggs  to  the  genital  aperture;  the  gene's  organ  secretes  a 
substance  which  cooperates  in  the  formation  of  a  gluey  substance. 
The  salivary  and  coxal  glands,  the  function  of  which  is  associated 
strictly  with  the  digestion  of  blood,  work  afterwards  at  the  meal, 
reducing  and  degenerating  it  so  that  by  the  time  the  female  has 
finished  oviposition  hardly  any  traces  (of  ingested  blood)  can 
be  found." 

"(2)  The  young,  \infed  male,  whose  genital  organs  are  small, 
shows  indifference,  but,  differently  from  females,  these  organs 
mature  and  form  sperms  although  the  individual  has  not  yet  taken 
a  blood  meal.  The  gut  utilizes  the  gross  substance  accumvilated 
during  the  immature  stage,  and  this  is  sufficient  for  mating, 
after  which  the  individual  dies.  The  salivary  glands  develop 
only  slightly  and  do  not  secrete  anticoagulin  or  toxin;  the 
coxal  glands  do  not  become  differentiated,  and  the  malpighian 
tubules  are  small  and  in  a  state  of  repose.* 

"In  those  males  that  feed  on  blood  at  a  certain  time  in 
their  life,  always  after  having  first  mated,  an  immediate 
arousing  of  all  the  physiological  activities  commences  in  those 
organs  that,  except  for  the  gonads,  have  been  in  a  torpor.  The 
salivary  glands  begin  ftinctioning,  as  well  as  the  coxal  glands, 
and  produce  substances  of  agglutination  and  anticoagulin  for 
the  duration  of  the  blood  meal.  The  gut,  which  has  completely 
absorbed  the  reserve  substance,  proceeds  to  digest  the  blood 
and  the  malpighian  tubules  send  the  excretoiy  products  which 
they  have  elaborated  to  the  rectal  ampule.  Successively, 
sperm  formation  increases  the  secretory  activity  of  the  seminal 
vescile  and  of  the  appendage  of  the  white  gland  so  that  a  flood 
of  viscous  secretion  for  the  dilution  and  nutriment  of  the  sperm 
appears." 

"From  the  examination  of  the  anatomical  and  physiological 
resvilts  it  is  evident  that  in  the  male  and  female  of  R.  sanguineus 
there  exist  noticeable  differences  in  the  development” and  period 
of  function  of  the  various  organs,"  etc. 
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^Miscellaneous 


Symbiotes  of  the  kennel  tick  have  been  noted  by  Cowdry  (1923) 
and  J'aschke  (1933 ) .  See  also  IMudrov  (1932). 

Artificial  feeding  of  this  and  other  ticks  by  a  capillary  tube 
arrangement  in  order  to  accomplish  physiological  and  pathogen- 
transmission  studies  was  described  by  Chabaud  (195QA). 

Whether  host  immunity  is  provoked  by  the  feeding  of  this  and 
other  ticks  has  been  investigated  by  Briimpt  and  Chabaud  (1947) 
and  Chabaud  (1950B),  who  concluded  that  this  phenomenon  does  not 
occur  when  the  kennel  tick  feeds  on  dogs.  Guineapigs,  however, 
react  with  an  almost  complete  immunity  and  rabbits  with  a  partial 
immimity  (1950B).  Infestation  of  guineapigs  by  R.  s.  sanguineus 
does  not  protect  the  host  against  Dermacentor  pictiis.  The  kind 
of  host  and  kind  of  tick,  as  well  as  experimental  methods,  in¬ 
fluence  experiments  of  this  natvire,  and  the  earlier,  classical 
results  of  Trager  (1939A,B,1940)  should  not  be  generalized. 


IDEOTIFICATION 

Males,  though  extremely  variable  in  many  morphological  char¬ 
acters,  retain  a  set  of  certain  features  that  are  constant  and 
differentiate  them  easily,  (l)  Posteromedian  and  paramedian 
grooves  are  always  present  and  distinct;  and  (2)  no  matter  how 
variable  the  general  scutal  punctations  may  be,  four  more  or 
less  regular  rows  of  widely  spaced  punctations,  always  larger 
and  most  commonly  somewhat  deeper  than  all  others  on  the  scutxim, 
can  be  distinguished  (when  the  specimen  is  turned  obliquely  to 
the  source  of  the  light)  extending  from  the  level  of  the  para¬ 
median  grooves  to  the  level  of  the  eyes. 

Males  vary  considerably  in  overall  size,  measuring  from 
1.7  mm.  to  4.4  nim.  long,  or  even  more.  Variation  among  most 
characters,  except  interstitial  punctation,  usually  can  be  asso¬ 
ciated  with  size  and  robustness,  though,  uncommonly,  a  large  or 
even  enormous  specimen  is  seen  with  weakly  chitinized  features 
normally  associated  with  otherwise  poorly  developed,  runty  spec¬ 
imens. 
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A  typical  male,  measioring  some  3.0  mm.  long,  is  pale  yellow, 
brown,  or  reddish  brown;  has  a  pearshaped  body;  slightly  convex 
scutum;  deep  lateral  grooves  and  distinct  festoons;  a  narrowly 
elongate  or  oval  but  medially  expanded,  deep  posteromedian 
groove;  shorter  and  broader  but  equally  deep  paramedian  grooves; 
very  slightly  convex  eyes;  sharply  angular  basis  capituli;  elon¬ 
gate,  angular,  adanal  shields  that  in  the  posterior  half  of 
their  length  are  usually  distinctly  widened  and  anteriorly  are 
elongately  subtri angular;  and  fairly  distinct  accessory  shields. 

Scutal  pionctations  always  consist  of  four  regular  or  irregular 
rows  of  fairly  large  more  or  less  discrete  pianctations,  among  which 
a  variable  number  of  small  to  large  interstitial  punctations  are 
indiscriminately  scattered. 

If  the  specimen  is  engorged,  the  pearshape  of  the  body  is 
frequently  exaggerated  by  integument al  bulging  laterally  and 
posteriorly,  from  eye  to  eye,  and  the  legs  are  successively  larger 
from  the  anterior  to  the  posterior  pair;  the  posterior  pairs  are 
often  massive  and  armed  with  a  formidable  tarsal  hook  ventrally. 

The  single  character  that  most  frequently  confuses  identity 
of  this  species  is  the  density  and  size  of  interstitial  ptmcta- 
tions.  The  general  conception  of  this  species  is  one  of  a  tick 
with  four  more  or  less  definite  rows  of  larger  punctations  among 
which  rather  few  and  smaller  insignificant  punctations  are  pro¬ 
miscuously  scattered.  This  form  (Figure  289)  is  found  throughout 
northern  Sudan  and  Egypt,  but  in  southern  Sudan  occurs,  to  the 
best  of  o\ir  knowledge,  only  on  larger  groundfeeding  birds,  such 
as  bustards  and  storks .  In  typical  southern  Sudan  specimens, 
interstitial  pvmctations  are  larger,  deeper,  and  more  numerous 
(Figure  293).  If  it  were  not  for  the  four  rows  of  largest 
punctations,  one  would  be  tempted  to  refer  to  much  of  this 
material  as  R.  sulcatus  (as,  indeed,  some  students  of  African 
and  South  AnSrican  ticks  are  doing).  In  central  Sudan,  most 
specimens  are  fairly  heavily  punctate.  (Although  we  have  large 
files  of  notes  on  variation  among  specimens  from  throughout  the 
world,  a  further  discussion  of  this  matter  should  await  a  thor¬ 
oughly  exhaustive  study) . 

Spiracular  plates  in  this  species  are  surprisingly  variable. 
These  differences  appear  to  be  often  correlated  with  nutrition 
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(Cvmliffe  1914A)  but  other  factors  must  also  be  involved  since 
the  plates  of  Egyptian  average  specimens  are  sometimes  massive. 

In  smaller,  weaker,  poorly  nourished  individuals,  the  color 
is  either  pale  or  darker  than  usual,  the  scutal  grooves  are  less 
distinct,  the  adanal  shields  are  more  linear  and  have  more  rounded 
iunctures  (similar  to  those  of  R.  appendiculatus ) ,  the  basis  capi- 
tuli  is  more  linear,  the  legs  are  smaller ,  and  other  characters 
are  less  distinctly  pronounced.  However,  a  definite  trace  of 
the  critical  characters  remains  in  all  except  exceedingly  few, 
obviously  misformed  specimens. 


Females  are  equally  as  variable  as  males.  The  above  remarks 
concerning  scutal  punctations  also  apply  to  the  female  except  that 
the  larger  punctations  are  less  uniformly  in  rows  but  are  scattered 
even  more  indefinitely  over  the  central  area  of  the  scutum.  In 
areas  where  males  are  lightly  punctate,  interstitial  punctations 
of  females  are  frequently  more  dense.  The  elongate  scutum,  nor¬ 
mally  five-sixths  as  wide  as  long,  narrows  acutely  posterior  of 
the  eyes:  halfway  from  the  posterior  margin  of  the  eyes  to  the 
posterior  angle  the  margin  normally  is  obtusely  angled,  anc  a 
the  posterior  point  there  is  a  minute  marginal  expansion.  Though 
difficult  luci*dly  to  describe,  this  slightly  und\iLating  scutal 
pattern  forms  a  most  distinctive  picture  after  one  has  examined 
large  series  of  specimens.  This  outline  may  be  more  generalized 
in  poorly  developed  individuals,  and  its  length-wiath  ratio  may 
be  more  equal,  but  it  is  often  maintained  even  in  runts  ^d  weak 
individuals.  The  usually  pronounced  lateral  grooves  of  the  scutum 
are  additionally  picked  out  by  being  inset  with  larp  p^ctations; 
they  extend  about  three-fourths  of  the  scutal  length;  though  in 
lightly  punctate  specimens  the  lateral  grooves  are  often  less 
definite.  In  the  cervical  areas,  shagreening  or  coarse  puncta¬ 
tions  may  occur  and  the  scapulae  usually  have  a  group  of  large 
punctations.  TFemales  of  this  species  cannot  be  key e a  in  Zumpt  s 
(I95OA)  revision,  since  the  wrong  section  of  couplet  applie  __./ 

The  immature  stages  have  been  described  by  Cur^ff e  (1914A), 
Theiler  (l5:5'^77Coolly"  (1946)  ,  Feldman-Muhsam  (1952A) ,  others 
noted  in  REI-IARKS,  above,  and  in  numerous  other  reports. 


NOTE:  For  further  references  to  variation,  related  species 
and  subspecies,  etc.,  see  REI-IARKS,  above. 
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Figures  297  and  298,  c?,  dorsal  and  ventral  views 
Figures  299  and  300,  5,  dorsal  and  ventral  views 


ra^ICEPHALUS  SMPSONI 
^udan  Specimens 


PLATE  LXXXIII 
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RHIPICEPHALUS  SIMPSON I  Nuttall,  1910. 


(Figures  297  to  300) 
THE  CANE-RAT  GLOSSY  TICK 


L  N  $  c?  EXiUATORIA  PROVINCE  RECORDS 

1  Torit  Thryonomys  gregorianus  subsp.  Feb 

2  5  Yei  "marsh  rat"  Feb  (SGC) 

These  records,  from  the  east  and  west  banks  of  Equatoria  Prov¬ 
ince,  are  the  only  ones  of  this  species  from  the  Sudan.  The  Yei 
specimens  in  Sudan  Government  Collections  were  collected  in  1911 
by  H.  H.  King,  who  had  identified  them  as  R.  simus. 


DISTRIBUTION 

R.  simpsoni  has  been  reported  from  widely  scattered  localities 
throughout  if ric a  within  the  Ethiopian  Faunal  Region  and  probably 
occurs  wherever  its  favorite  host,  the  cane  rat,  does.  It  is  coiru 
n»n  in  Kenya  and  Uganda  although  it  has  not  previously  been  re¬ 
ported  from  Kenya, 

WEST  AFRICA:  NIGERIA  (Nuttall  1910.  Simpson  1912B.  Rageau 
1953B7T 

CENTRAL  AFRICA:  CAMEROONS  (Rageau  1953A,B).  BEI/JIAN  CONGO 
(SchwetTT^^TS’I  Bequaert  1931). 

EAST  AFRICA:  SUDAN  (Hoogstraal  1954B). 

KENYA  (Conrax)n  on  lesser  cane  rats,  Choeronys  gregori^us, 
at  Subukia,  Nakuru  District,  64OO  ft.  alt.;  Hoogstraal  legit J. 
UGAIIDA  (Met tarn  1935-  Bedford  1936.  Theiler  1947.  Numerous 
specimens  seen  in  collections  of  Uganda  Veterinary  Service.  See 
HOSTS  below).  TANGANYIKA  (Reichenow  1941B). 

SOUTHERN  AFRIGA:  NYASALAND  (Wilson  1950B).  MOZAIffilQUE 
(Santos  Mas  UNION  OF  SOUTH  AFRICA  (Bedford  1936. 

Theiler  1947). 
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HOSTS 


R.  simpsoni  has  been  reported  only  from  cane  (or  "edible") 
rat s y^Thryonomys  (=  Aialacodus)  spp.  and  Choeromys  spp.  (all  authors). 
What  appears  io  be  an  exceptional  host  is  the  giant  forest  rat, 
Cricetomys  gambianus;  specimens  from  this  host  from  Uganda,  A.  D. 
Fraser  legit,  are  in  British  I-iuseum  (Natiiral  History)  collections. 


BIOLOGY 

R.  simpsoni  appears  to  be  almost  entirely  restricted  to  cane 
rats.”  The  paucity  of  records  is  possibly  due  to  rarity  of  host 
examination.  Present  evidence  would  indicate  that  this  is  one 
of  the  most  host-specific  of  rhipicephalid  ticks.  Although  R. 
simpsoni  is  closely  related  to  R.  simus,  this  latter  species”is 
seldom  found  on  cane  rats.  ” 


DISEASE  RHATIONS 


Unstxidied. 


REMARKS 

Adxxlts  were  figured  and  redescribed  by  Theiler  (1947) .  The 
nymph  was  described  by  Santos  Dias  (1952G),  who,  incidentally, 
considered  this  species  as  a  synonym  of  R.  simus  longus  but  who 
subsequently  (1952G,H)  recognized  the  otJvious  valiciixy  of  R. 


Generally  one  may  be  suspicious  that  records  of  R.  simus 
from  cane  rats  actually  refer  to  R.  simpsoni,  althougK  two  males 
of  R.  simus  from  a  cane  rat  near  Tirol  nave  been  seen,  (E.  T.  M. 
Rei3  legii ) .  All  other  collections,  labelled  as  R.  simus  from 
cane  rats,  that  have  been  studied  by  the  writer  from  various 
parts  of  Africa  have  proven  to  be  R.  simpsoni . 


-  727  _ 


IDENTIFICATION 


Male:  Size  is  usually  small,  from  2.3  mm.  to  3.6  mm.  long 
and  fr^l.5  mm.  to  2.2  mm.  wide.  Typical  males  are  easily  dis¬ 
tinguished  within  the  R.  simus  group  by  a  combination  of  characters 
including  broadly  sicl3!eshaped  adanal  shields;  sparse,  almost  ob¬ 
solete,  shallow,  scutal  punctations;  distinct  lateral  and  posterior 
grooves;  short,  converging  cervical  pits;  pearshaped  body;  and 
slight  dorsal  process  of  coxa  I. 

The  several  fairly  large  series  of  specimens  in  the  present 
collection  and  other  East  African  series  that  have  been  studied 
show  considerable  variation  among  individuals,  though  always  one 
or  more  of  the  distinctive  features  of  the  species  are  retained. 
The  posterior  grooves  may  be  very  faint.  In  small,  weak  spec¬ 
imens  the  lateral  grooves  may  be  more  shallow  than  xisual  or  they 
may  be  indicated  by  only  a  row  of  punctations.  In  specimens  with 
exceedingly  small  adanal  shields,  the  characteristic  sickleshape 
is  frequently  reduced*  The  pointed  dorsal  projection  of  coxa  I 
is  very  small  and  in  a  number  of  specimens  it  is  reduced  to  merely 
a  blunt  hump. 

Female:  This  sex  averages  3.4  mm.  long  and  2.0  mm.  wide^  it 
ranges  from  2.5  mm.  to  3.4  mm.  long  and  from  1.5  mm.  to  2.5  mm. 
wide.  The  scutum  is  about  one-fourth  longer  than  wide;  its  pos  e- 
rior  margin  is  sinuous,  with  a  slight  medial  protrusion;  eyes  are 
pale  and  flat;  lateral  grooves  almost  reach  the  posterior  scutal 
margin;  ceiVical  grooves  extend  posteriorly  for  about  haH  the 
scutal  length.  Scutal  punctations  are  sparse  and  superficial; 
interstitial  pvmctations  are  usually  absent,  but  some  fine  ones 
may  be  present  with  a  few  larger  punctations  in  later^  grooves. 
The  great  length  of  the  scutm  in  relation  to  its  width  dxstin- 
gmshes  females  from  those  of  R.  _s.  simus ,  R.  s.  senegalensis , 
and  R.  bequaerti.  This  character  is  an  especially  important  one 
in  specimens  in'which  interstitial  punctation  is  more  apparent 
than  is  common  for  R.  simpsoni ♦ 
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Figxjres  301  and  302,  d*,  dorsal  and  ventral  views 
Figiores  303  and  304,  $,  dorsal  and  ventral  views 

RHIPICEPHALUS  SmS  SBIUS 
Svdan  Specimens 
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RHIPICEFHALUS  SIMUS  SIMUS  Koch,  1844- 


(Figures  301  to  304) 
THE  GLOSSY  TICK* 
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Torit 

Torit 

Torit 
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Torit 

Torit 

Juba 

Juba 

Gilo 

Torit 

Torit 

Torit 

Torit 

Torit 

Torit 

Torit 

Ikoto 

Lotti 

Ikoto 

Torit 

Torit 

Torit 

Juba 

Ikoto 

Torit 

Torit 

Torit 

Torit 

Torit 

Torit 


MAN  (feeding  on) 

MAN  (feeding  on) 

MAN  (crawling  on) 

MAN  (crawling  on) 

MAN  (crawling  on) 

MAN  (feeding  on) 

MAN  (feeding  on) 

MAN  (crawling  on) 

Lemniscomys  striatus  massaicus 
Lenmiscomys  striatus  massaicus 
burrows  of L.  striatus  massaicus 
Leinniscomys~'ma]cculus  maccxilus 
Tatera  benvenuta  benvenuta 
Patera  benvenxita  benvenu^ 
Burrovrs  of  T.  b.  benvenuCa 
Mastonys  naTalensis  isnmiiae 
^^astoI^y3  natalensis  israailiae 
Forest  Praomys  ’tullbergi  sudanensis 
Arvicant^s  nil^icus  ;jebelae 
Arvicanthis  niloticus  jebelae 
Biu*rows  of  A.  nilol^us  ;jeE^ae 
Biurrows  of  T.,  niloticus  ^ebelae 
Bvirrows  of  5.  niloticus  jebelae 
Lepus  capen'sis  crawsb^i 
Lepus  vicioriae  microtis 
PantheTa  leo  leo 
()anis  aSreus  soudanicus 
Canis  aureus  soudanicus 
aureus  soudanicus 


Canis _ _  _ 

tanis  aureus  soudanicus 


Jan 

Dec 

Dec  (4) 

Jan  (3) 

Feb 

Mar 

Dec 

Aug 

Feb 

Nov 

Dec  (2) 
Dec 
Dec 
Nov 

Nov  (2) 

Dec 

Nov 

Apr 

Nov 

Dec 

Dec  (6) 

Jan  (8) 

Dec  (4) 

Feb 

Jan 

Sep 

Nov 

Dec  (2) 
Apr  (2) 
Aug 


*Also  knovm  as  the  black  pitted-tick,  the  glossy  brown  tick,  and  the 
tailtuft  brown  tick  (cf.  Theiler  1952A,B). 
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8 

8 

Torit 

Crocuta  crocuta  fortis 

Oct 

8 

6 

Torit 

Mellivora  capensis  abyssinica 

Jan 

2 

2 

Obbo 

Civettictis  civetta  congica 

Apr 

1 

2 

Torit 

Civettictis  civetia  congica 

Feb 

8 

7 

Lugurren 

Phacochoeinis  aethiopicus  bufo 

Jan 

4 

5 

Torit 

^us  scrofa  sennarensis 

Apr 

1 

1 

Nimule 

Hippopotamus  airphibius  amphibius  May 

1 

1 

Nimule 

Hippopotamus  amphibius  amphibius 

Oct  (SVS) 

1 

Terakeka 

Damaliscus  korrigum  tiang 

_  (SGC) 

1 

Kidepo 

Tauro tragus  oryx  pat ter soni anus 

Jan 

1 

Torit 

Taurotragus  oryx  pattersonianus 

Feb 

1 

3» 

Kapoeta 

Hippotragus  equlnus  bakeri 

Dec 

4 

Torit 

Hippotragtis  eqixinus  bakeri 

Jan 

1 

Ikoto 

Rhynochotragus  guentheri  smithii 

Dec 

1 

19 

Boma  Plains 

!  ^yncerus  caxfer  aequinoctialis 

Dec 

21 

32 

Torit 

^yncerus  caffer  aequinoctialis 

Jan 

2 

Holo 

^ncerus  caffer  aequinoctialis 

Mar 

1 

Lolianga 

^mcerus  caffer  aequinoctialis 

Jan 

5 

2 

Kapoeta 

domestic  dogs 

Dec 

8 

14 

Keyala 

domestic  dogs 

Dec 

22 

25 

Torit 

domestic  dogs 

Dec  (3) 

6 

6 

Torit 

domestic  dog 

Jan 

1 

Torit 

domestic  dog 

Mar 

1 

Torit 

domestic  dog 

Apr 

4 

2 

Torit 

domestic  dog 

Jun 

1 

Torit 

domestic  dog 

Nov 

3 

1 

Katire 

domestic  dog 

Oct 

3 

Loronyo 

domestic  dog 

Jan 

8 

8 

Juba 

domestic  dog 

Jan 

7 

8 

Juba 

domestic  dog 

Dec  f2) 

2 

Juba 

domestic  dog 

May  (SGC) 

1 

Nimule 

domestic  dog 

Mar 

1 

1 

Lado 

domestic  dog 

Sep  (SGC) 

67 

69 

Kajo  Kaji 

domestic  dogs 

Dec  (3) 

6 

2 

Torit 

domestic  pigs 

Mar 

^With  1  cfR.  slums  senegalensis.  This  is  the  only  collection  seen 
from  anywh"ere  in  Africa  in  which  typical  specimens  of  both  subspecies 
have  been  found  on  a  single  host. 
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3 

5 

Torit 

domestic  pigs 

Apr 

3 

Torit 

domestic  pigs 

Nov  (2) 

20 

44 

Torit 

domestic  pigs 

Dec  (4) 

7 

9 

Torit 

domestic  pigs 

Jan 

1 

Torit 

domestic  cattle 

Dec 

1 

1 

Katire 

domestic  cattle 

Oct 

1 

1 

Lolepori 

domestic  cattle 

Dec 

6 

Loronyo 

domestic  cattle 

Jan 

17 

32 

Juba 

domestic  cattle 

Jan 

1 

Juba 

domestic  cattle 

Dec 

1 

8 

Juba 

domestic  horse 

Jan 

6 

17 

Loronyo 

domestic  goat 

Jan 

2 

Juba 

domestic  sheep 

Jan 

1 

3 

Juba 

domestic  sheep 

Dec  (SG( 

3 

Kajo  Kaji 

domestic  sheep 

Dec 

1 

Torit 

on  grass 

Aug 

? 

•> 

Imatong  Mts. 

?  host 

(Weber 

(8700  ft. 

1943) 

alt. ) 


DISTRIBUTION  IN  THE  SUDAN 

King  (1926)  stated  that  R.  s.  simus  occurs  throiighout  Bquatoria, 
Bahr  El  Ghazal,  Upper  Nile,  Blue  ^ile,  Kordofan,  and  Kassala  Prov¬ 
inces  and  that  it  had  at  that  time  only  recently  established  itself 
in  Northern  Province  where  proper  conditions  of  humidity  for  its 
development  prevailed  around  newly  installed  pumps  and  basin  irri¬ 
gation.  King  apparently  had  no  Darfur  Province  records  for  this 
species. 

Sudan  localities  from  which  specimens  of  the  glossy  tick  have 
been  seen  are: 

Bahr  El  Ghazal:  GaluaL-Nyang  Forest  (hyena,  black-legged 
mongoose,  leopard,  lion,  buffalo,  and  warthog;  domestic  dogs;  old 
male  baboons  infested  with  as  many  as  two  hxmdred  adult  specimens; 

2dt?,  2qq  engorging  on  men;  SVS,  HH).  Jvir  River  (hippopotamus:  SVS). 
Lau  (cattle;  SGC).  Fanjak  (domestic  dogs  and  cattle;  SVS,  HH). 
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Wau  (domestic  pigs;  SVS).  Kenisa  (numerous  specimens  from  elephants; 
SGC).  Several  localities  near  Yirol  (elephants;  SVS).  Yirol  (hyena 
and  cane  rat;  SVS) . 

Upper  Nile;  Duk  Fadiat  (vdld  pig  and  warthog;  SVS).  Akobo 
Post  (lion;  SgC).  Maban  (cattle  and  goats;  SVS).  Pariak  (cattle; 
SVS).  Kaka  (roan  antelope;  SGC).  Bor  (domestic  dogs;  HH,  leopard; 
SGC ) .  Mailakal  (domestic  dogs ;  HH) . 

Blue  Nile;  Roseires  (cattle;  SGC). 

Darfur:  Zalingei  (camels  and  horses;  SVS).  Kiolme.  Wadi  Oribo 

(fox;“MI!7T. 

Kordofan;  Tabanga  (pigs:  SGC).  Talodi  (cattle  and  pony;  SGC). 
"Western  Jebels“  (cattle;  SVS). 

r Khartom;  No  records  .7 

Northern;  Letti  Basin  (fox;  SGC).  Shendi  (b\iLl;  SVS,  sheep; 
SGC).  These  popialations  are  probably  quite  restricted. 


DISTRIBUTION 

R.  s.  simus  ranges  throughout  the  Ethiopian  Faunal  Region. 

In  We'st  l[frica,  it  is  more  or  less  widely  replaced  by  the  sub¬ 
species  senegalensis.  The  Arabian  range  of  the  glossy  tick,  as 
mapped  by  the  American  Geographical  Society  (1954),  should  be 
limited  to  the  mountains  of  the  Yemen. 

/^WEST  AFRICA;  Early  records  should  be  checked  against  R. 
simus  senegalensis.  The  range  of  R,  s.  simus  in  West  Africa  xs  im- 
perfectly  known.  NIGERIA  (Simpson*”l9T2 A* , B .  Unsworth  1949,1952. 
Mettaml950).  SIERRA  LEONE  (Neumann  1901,1911.  Simpson  1913) .  TOu 
GO  (Neumann  1901,1911.  Ziemann  1909).  GOLD  COAST  (Simpson  1914. 
Beal  1920.  Stewart  1934).  IVORY  COAST  (Neumann  1901).  PORTUGESE 
GUINEA  (Tendeiro  1946A,B,1948,1951A,E,1952C,D,E,1954;  wherever 

^Specimens  referred  to  as  R.  simus  by  Simpson  (1912A,  p.  325)  are 
actually  R.  simus  senegalensiFI  They  were  determined  as  R.  simus 
falcatxis  Nutt  all  and  Warburton.  These  specimens  are  in  British 
Mxjseum  (Natural  History)  collections. 
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illustrated  the  specimens  appear  to  resemble  the  subspecies  senegai^ 
ensis  rather  than  simus ) .  FRENCH  WEST  AFRICA  (Neumann  1911.  Kousse- 
lot  1953B.  See  also  Sudan  below.  Theiler  states  (correspondence) 
that  her  extensive  Senegal  collections  are  all  typical  R.  s.  simus). 
NOTE;  Tonelli-Rondelli ’ s  (1938)  reports  from  Sierra  Leone  ,~Togo , 
and  Gold  Coast  are  probably  repetitions  from  Neumann.7 

CMTRAL  AFRICA;  CAMBROONS  (Neumann  1902A.  Zumpt  1943A. 

Rageau  1951,195:^4,6).  FRENCH  EQUATORIAL  AFRICA  (Rousselot  1951, 
1953B).  BELGIAN  CONGO  and  RUANDA-URUNDI  (Newstead,  Dutton,  and 
Todd  1907.  Massey  1908.  Nuttall  and  Warburton  1916.  Roubaud 
and  Van  Saceghem  1916.  Schwetz  192X,1932.  Bequaert  1930A,B, 

1931.  Zumpt  1943A.  Bouvier  1945.  Wanson,  Richard,  and  Toubac 
1947.  Schoenaers  1951A,B.  Rousselot  1953B.  Theiler  and  Robin¬ 
son  1954.  Van  Vaerenbergh  1954). 

EAST  AFRICA;  SUDAN  ^The  synonymous  R.  shipleyi  from  *•  Soudan* 
(Neumann  1902A)  refers  either  to  the  Sudan~or  to  French  West  Africa, 
King  (1908,1911,1926).  Zumpt  (1943A).  Weber  (1948).  Hoogstraal 
(1954B)_^ 

ETHIOPIA  (As  R.  simus,  R.  hilgerti,  and  R.  erlangeri;  Neumann 
1902A,B,1911,1913,192Z  §tella  1938A,1939A,b71940.  Roetti  1939. 
Zumpt  1943A.  Charters  1946.  D'Ignazio  and  Mira  1949).  ERITREA 
(Stella  1939A,1940).  FRENCH  SOMALILAND  (Hoogstraal  1953D). 

ITALIAN  SOMALIIAND  (Paoli  1916.  Franchini  1926,1927,19290, E. 

Veneroni  1928.  Niro  1935.  Stella  1938A, 193 9A, 1940).  BRITISH 
SCMALHAND  (Drake-Brockman  1913B.  Stella  1938A,1939A,1940). 

KENYA  (As  R.  perpulcher  and  R.  praetextatus;  Gerstacker 
1873.  As  "R.  perpulcher  from  MomBas,  Zanzibar";  Neumann  1904. 

As  R.  ecinctusl  Neumann  1908,1922.  Neumann  1911,1912,1913,1922. 
Ne^e  1912 .  Loveridge  1923D.  Anderson  1924A,B.  Lewis  1931A,B,C, 
1932A,B, 1934, 1943 ,1950.  Brassey-Edwards  1932.  Walker  1932. 

Daubney  1933, 1934, 1^6B.  Daubney  and  Hudson  1934.  Kauntze  1934. 
Roberts  1935.  Fotheringham  and  Lewis  1937.  Mulligan  1938. 

"Kenya  Vet.  Serv."  1939A,B,1940,1947,1949,1951,1952.  Lewis  and 
Fotheringham  1941.  Zumpt  1943A.  Lewis,  Piercy,  and  Wiley  1946. 

Dick  and  Lewis  1947.  Weber  1948.  Beaumont  1949.  Heisch  1950B. 

Binns  1951,1952.  van  Someren  1951.  Wilson  1953.  Wiley  1953. 

Lumsden  1955). 
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UGANDA  (a.  Theiler  1910A.  Bruce  et  al  1911.  Heave  1912. 
Neumann  1922.  Richardson  1930.  Mettam  1*^2,  Carmchael  1934* 
Wilson  1948B,C,1950C.  Lucas  1954). 

TANGANYIKA  (Neumann  1901, 1907C,1910B, 1911.  Morstatt  1913. 
Loveridge  1923A.  Bequaert  1930A.  Allen  and  Loveridge  1933. 
rioreau  1933.  Evans  1935.  Cornell  1936.  Zumpt  1943A.  J.  3. 
Walker,  unpublished,  see  various  parts  of  HOSTS  section  below). 

SOUTHERN  AFRICA;  ANGOLA  (Manetti  1920.  Sousa  Dias  1950. 
Santos  Dias  195 OC ) .  MOZAMBBIUE  (Howard  1908,1911,  larval  iden¬ 
tification  in  1908  paper  open  to  question.  As  R.  ecinctus; 

Howard  1909B.  Sant 'Anna  1911.  Theiler  1943B.  Zunpt  1*^4$  A. 

Santos  Dias  1947B,1952D,H,1953C,1954A,H,1955A) . 

NORTHERN  RHODESIA  (Neave  1912.  Le  Roux  1934,1937,1947. 
Matthysse  1954.  Theiler  and  Robinson  1954).  SOUTHERII  RHODESIA 
(Robertson  1904B.  Edmonds  and  Sevan  1914.  Bevan  1920.  Jack 
1921,1928,1937,1942.  Lawrence  1942).  mSALAiND  (Old  1909. 

Neave  1912.  De  Meza  1918A.  Davey  and  Newstead  1921.  Ziimpt  1943A. 
Wilson  1943,1945,1946,19503). 

BEDHUANALAND  (Theiler,  unpublished).  SOUTPREST  AFRICA 
(Trommsdorff  1913,1914.  See  immatiu:e  HOSTS  below).  Ul'IION  OF 
SOUTH  AFRICA  (Koch  I844.  Neumann  1901,1911.  Lounsbury  1903A, 
I9O4A, B,1905B, 1906c .  Robertson  1904.  A.  Theiler  and  Stockman 
1904.  A.  Theiler  1905B,1909B,1911B,1912A,1921.  Howard  1908. 
Galli-Valerio  1909B.  Speiser  1909.  A.  Theiler  and  Christy 
1910.  Donitz  I9IOB.  Moore  1912.  Van  Saceghera  1914.  Breijer 
1915.  Bedford  1920,1926,1929,1932,1934,1936.  Cowdry  1925B,C, 
19264,1927.  R.  du  Toit,  Graf,  and  Bekker  1941.  Cirrson  1928. 
Cooley  1934.  Bedford  and  Graf  1935,1939.  R.  du  Toit  1942B,C, 

1947.  Z\impt  1943A.  Zumpt  and  Glajchen  1950.  Meeser  1952). 

OUTLYING  ISLAiraS;  ZAIIZIBAR  (Neave  1912.  Aders  1917). 
SEYCHKILES  (Pesai  1952 ) . 

^MADAGASCAR;  „Neumann  (1901,1911).  Poisson  (1927).  Tonelli- 
Rondelli  (1938).  Buck  (1948A)  indicated  that  this  species 
("Haemaphysalis  simus" )  is  not  established  on  Madagascar. 

Hoogstraal  (195 3E) ./ 
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■ARABIA^;  YMEN  (Sanborn  and  Hoogstraal  1953.  Hoogstraal,  ms.). 


NOTE;  The  known  distribution  of  this  species  in  Arabia  on 
the  map  of  the  American  Geographical  Society  (1954)  should  be 
limited  to  the  moxintains  of  the  Yemen. 

MISCELLAI'JEOUS;  Tonelli-Rondelli  (1938)  noted  that  Stella 
(1938D^  had  reported  R.  simus  from  ITALY  and  indicated  that  this 
report  is  certainly  an  error  in  identification;  also  that  this 
species  is  absent  from  LIBYA  /"reported  as  present  by  Stella 
(1938C)  7,  ALGERIA,  TUNISIA,  and  MOROCCO.  Records  for  Mytilene, 
GREECE  "(Senevet  1920) ,  repeated  without  further  substantiation 
by  Pandazis  (1947),  and  records  for  TURKEY  (Stefko  1917)  are 
probably  also  erroneous  or  refer  to  introduced,  noruestablished 
specimens. 

Neumann  (1911)  listed  R.  simus  from  EGYPT  and  Brurapt  (1920) 
stated  that  East  Coast  fever  exists  in  Egypt  and  might  be  carried 
by  this  tick.  Mason  (1922B)  quoted  this  as  an  erroneous  statement 
that  R.  simus  occured  in  Egypt,  to  which  Brumpt  (1923^  p.  43, 
footnote)  replied  that  he  had  merely  hypothesized  this  possibility 
on  the  basis  of  Neumann’s  record.  Carpano  (1936)  reported  micro¬ 
organisms  in  specimens  of  this  tick  (?imported  or  misidentified  - 
HH)  collected  from  carnivores  in  the  Cairo  zoological  gardens. 
Actually,  the  glossy  tick  is  not  established  in  Egypt,  as  con¬ 
firmed  earlier  by  Mason  (1922B). 

Records  from  TURKESTAN  (Yakiinov  and  Kohl— Yakimov  1911,  Yakimov 
1917,1922,1923)  are  based  on  material  now  considered  as  subspecies 
of  R.  sanguineus  (cf.  page  717).  The  "R.  simus  or  R.  sangmneus" 
from  tortoises  in  IRAI\’  O'^^ichael  1899)  probably  refers  to  H. 
aegyptium.  ” 

Data  from  BORNEO  (Neumann  1901)  probably  refers  to  R. 
sanguineus  subsp.  or  to  R.  haemaphysaloides  subsp. 

Christophers  (190X)  reported  R.  simus  from  southern  INDIA 
but,  as  Sharif  (1928)  says,  this  too  is  probably  a  misidentifica- 
tion.  Patton’s  (1910)  remarks  concerning  the  transmission  of 
Piroplasma  gibsoni  of  India  by  a  new  species  of  tick  related  to 
R.  simus  have  been  elaborated  in  subsequent  reviews  to  indicate 
that  R.  simus  transmits  this  organism. 
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HOSTS 


Adult  hosts  of  predilection  are  carnivores,  pigs,  buffalo,  and 
other  large  or  medium  size  game  animals.  Antelopes  are  usually 
second-choice  hosts.  Among  domestic  animals,  dogs  and  pigs  freu 
quently  are  preferred.  The  incidence  on  cattle  varies  locally 
and  may  be  either  very  high  or  very  low  even  where  the  glossy 
tick  is  common.  People  are  frequently  attacked,  especially  in 
the  vicinity  of  their  dwellings.  Although  Matthysse  (1954)  con¬ 
siders  adults  to  be  parasites  of  medium  size  mammals,  overall 
data  indicate  that  host  size  is  only  one  factor,  the  type  of  host 
being  6in  equally  important  consideration.  Larvae  and  nymphs  feed 
chiefly  on  biirrowing  rodents,  less  commonly  on  other  small  animals. 

Adults 


Cattle:  Factors  influencing  parasitism  of  domestic  cattle 
by  R.  s.  aims  are  still  xuiknown.  Although  this  tick  is  common 
througTiout  Eqxiatoria  Province,  its  incidence  on  cattle  is  nil  or 
low  everywhere  except  in  Juba  District  where  the  rate  may  run 
fairly  high.  In  Central  Sudan,  the  numbers  on  cattle  are  variable 
but  never  high, 

R.  s.  simus  is  one  of  the  five  species  of  this  genus  that 
occurs  wTth  any  degree  of  frequency  on  Uganda  cattle  but  in  most 
districts  the  rate  of  infestation  is  low  (Wilson  1950C), 

In  South  Africa,  the  glossy  tick  "does  not  appear  to  thrive 
well  on  cattle"  (Lounsbury  1904B).  Theiler  (correspondence), 
however,  reports  that  in  cattle  raising  areas  of  South  Africa 
these  animals  are  the  favorite  host  of  the  glossy  tick. 

Wilson  (I95OB)  considered  this  to  be  an  uncommon  Nyasaland 
tick  because  he  took  it  on  only  24  occasions  during  an  extensive 
three  year  tick  sitrvev.  Ten  of  these  collections  were  from  cattle. 
Earlier,  Wilson  (I946j  doubted  that  females  ever  become  fully 
engorged  on  cattle,  Theiler  (correspondence)  has  found  that  the 
glossy  tick  is  more  common  in  Nyasaland  than  Wilson  believed. 
Rarity  of  cattle  infestation  here  probably  accounts  for  this 
discrepancy  inasmuch  as  relatively  few  xd.ld  animals  were  examined. 
Matthysse  (1954)  considers  this  to  be  a  rather  important  Northern 
Rhodesiein  cattle  parasite,  but  does  not  provide  a  clear  cut  einal- 
ysis  of  the  situation  there. 
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Low  incidence  of  R.  s.  simus  on  cattle  is  not  universal.  It 
is  not  only  concran  but  numerous  on  cattle  on  the  coastal  plains 
of  Kenya  (Dick  and  Lewis  1947). 

Docs;  Throughout  the  range  of  R.  s.  simus,  domestic  dogs 
are  frequently  among  its  most  common'"ho'sts  and  are  mentioned  by 
many  authors.  In  Equatoria  Province,  dogs  are  infested  by  this 
parasite  as  frequently  as  they  are  by  R.  s.  sanguineus ,  but  the 
numbers  of  simus  are  considerably  lower  in  all  cnllectinns 
except  those  from  Kajo  Kaji.  The  yellow  dog-tick,  H.  1.  leachii , 
is  much  less  common  on  dogs  in  the  Sudan  but  in  certain  other 
areas  of  Africa  this  is  one  of  their  most  important  arthropod 
parasites.  Kauntze  (1934)  and  Roberts  (1935)  did  not  consider 
R.  s.  simus  to  be  an  important  pest  of  dogs  when  studying  bouton- 
neu'se  fever  in  Kenya,  but  Dick  and  Lewis  (1947)  found  this  common 
tick  to  be  only  slightly  less  numerous  on  dogs  than  R.  s.  sangui¬ 
neus  in  the  coastal  area  of  Kenya.  At  Nelspruit,  South”Africa, 
Lounsbtary  (I9O4A)  collected  more  glossy  ticks  than  kennel  ticks 
on  canines  in  the  same  place.  According  to  Theiler  (correspondence), 
R.  s.  simus  and  H.  1.  leachii  generally  are  more  common  on  South 
XfrTcan  dogs  than  is  R.  s.  sanguineus,  and  H.  1.  leachii  is  usual^ 
ly  the  most  common  of” the  three.  Matthysse  (1^54)  listed  R.  _s. 
simus  only  once  from  Northern  Rhodesian  dogs,  and  noted  R.  appen- 
diculatus,  R.  _s.  sanguineus,  and  R.  tricuspis  more  frequently. 

Pigs;  V/herever  I  have  encountered  domestic  pigs  in  the  range 
of  the  glossy  tick,  a  close  association  between  the  two  and  a  high 
rate  of  infestation  has  been  noted.  No  mention  of  similar  situations 
is  found  in  the  literatiare.  Wild  warthogs  and  bushpigs  (see  below) 
are  commonly  infested.  In  South  Africa,  on  the  other  hand,  domestic 
pigs  are  amazingly  free  of  ticks  and  more  are  recorded  from  bushpigs 
than  from  warthogs  (Theiler,  correspondence). 

Tendeiro's  reports  from  Portugese  Guinea  (listed  above)  contain 
numerous  references  to  R.  s.  simus  and  R.  s.  senegalensis  on  domes¬ 
tic  pigs.  The  identity"” of” West  African” specimens  should  be  checked. 

Other  domestic  animals  are  more  or  less  frequently  reported  as 
hosts,  but  the  incidence  is  seldom  if  ever  mentioned.  In  addition 
to  the  Sudan  records  given  above,  some  of  these  are; 

Cat  (Jack  1921,1942). 
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Horses  (Neiimann  1901,19026,1911  >  Howard  1908,  Massy  1908, 
Lewis  193IA,  Bedford  1932B). 

Goats  (Howard  1908,  Lewis  1931A,  Bedford  1932B,  VB.lson  1950B). 

Sheep  (Howard  1908,  Lewis  1931A,C,1932A,1934>  Daubney  and 
Hudson  1^34,  Wilson  1950B) . 

Camels  (Neixmann  19026,1911). 

Chickens  (Lucas  1954). 


Man 

More  specimens  of  R.  s.  simus  were  taken  on  members  of  our 
parties  in  southern  Sudan  than  any  other  tick  species.  Several 
of  these  were  engorging  and  others  might  have  done  so  if  they 
had  not  been  removed.  Galli-Valerio  (1909B),  Jack  (1942),  and 
Ltunsden  (1955)  noted  incidental  attacks  on  man.  Veneroni  (1928) 
and  Zvunpt  and  Glajchen  (1950)  reported  httman  paralysis  after  bites 
of  the  glossy  tick.  Others  have  said  specifically  that  no  spec¬ 
imens  were  found  on  people  during  siorveys,  for  example,  Kaimtze's 
(1934)  report  on  the  Kilmani  area  near  Nairobi.  J.  B.  Walker 
(correspondence),  however,  reported  five  males  and  three  females 
from  man  in  tall  grass  co^antry  south  of  Arusha,  Tanganyika. 

Wild  Animals 

Primates;  In  Bahr  El  Ghazal,  h^andreds  of  specimens  were 
collected  from  old  male  baboons,  some  of  which  harbored  as  many 
as  200  glossy  ticks,  chiefly  in  the  axilla.  In  the  same  areas, 
baboons  travelling  in  community  groups  were  consistently  free 
of  ticks.  In  Kenya,  we  fo^md  specimens  on  Colobus  monkeys  (see 
also  I.  schillingsi,  page  558),  but,  except  for  a  note  by  Lxunsden 
(19557>  there  is  no  reference  in  the  literature  to  similar  col¬ 
lections.  Theiler  (correspondence)  has  a  single  record  from 
Galago  crassicaudatus  agisymbanus  from  Zanzibar. 

Carnivores;  These  animals,  along  with  some  of  the  larger 
and  thicker  skinned  herbivores  of  Africa,  appear  to  be  hosts  of 
choice:  Lions  ^All  extensive  African  collections  stiodied  by 
the  witer  contain  specimens  from  lions.  Reported  by  Neumann 
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(1901,190X, 19106,1911, 1922),  Howard  (1908),  King  (1926),  Bedford 
(1932B),  Lewis  (1932A,1934) ,  Wilson  (1946B,1950B),  Weber  (1948), 
Santos  Dias  (1952H,1953C),  and  others  7*  Leopards  (Loveridge 
1923A,  King  1926,  Bequaert  1930A,  Lewis  1932A,1934,  Zumpt  1943A, 
Wilson  I95OB.  Nximerous  specimens  in  BMNH  collections). 

Cheetah  (Lewis  1932A,1934).  Serv^  (Lewis  1931B,1932A)  . 
Various  foxes  (King  1926,  Weber  1948,  J.  B.  Walker,  unpublished). 
Various  hyenas  (Neumann  1922,  Loveridge  1923 A,  Lewis  1934 »  Zumpt 
I943A ,  J .  B .  Walker ,  unpublished).  Various  jackals  (Neumann 
I902B,  Lewis  1931A,1932A,1934»  Zumpt  l943Aj.  Various  civets 
(Loveridge  1923A,  Bequaert  1930A,  Allen  and  Loveridge  1933, 

Zumpt  1943A,  Matthysse  1954).  Genet  (Bequaert  1930A).  Hunting 
dogs,  Lycaon  pictus  (Howard  I908,  Van  Saceghem  1914,  Lewis  1931A, 
Bedfora  l93^B;  1.  B.  Walker,  unpublished).  Ratel  (Sudan  records 
above).  Marsh  mongoose  (Loveridge  1923A).  Ihe  Onderstepoort 
collection,  BM(NH),  and  the  present  collections  contain  numerous 
other  specimens  from  these  and  similar  carnivores. 

Antelopes;  In  Bquatoria,  the  only  records  of  this  tick  from 
antelopes  are  from  two  common  elands,  a  tiang,  a  large-snouted 
dik-dik,  and  two  roan  antelopes.  None  others  were  found  on  the 
several  hundred  antelopes  examined  in  Equatoria  and  Bahr  EL 
Ghazal  Provinces.  Elsewhere  in  the  Sudan,  there  is  only  a  single 
record  from  a  roan  antelope  at  Kaka  in  Upper  Nile  Province;  this 
was  reported  by  King  (1926).  King  also  noted  the  gazelle  as  a 
host,  but  specimens  are  not  now  available. 

Simpson’s  (1914)  records  for  a  West  African  oribi  and  a  reed- 
buck  quite  possibly  pertain  to  the  subspecies  senegalensis . 

Other  published  records  from  antelopes  are;  Duiker  (Bedford 
1932B).  Grant’s  gazelle  (Lewis  1934).  Kudu  (Bedford  1932,  Lewis 
1932A).  Bushbuck  (Lewis  1931A,1932A).  Eland  (Lewis  1931A,1932A). 
Wildbeest  (Lewis  1932A,1934).  Sable  antelope  (Santos  Dias  1950). 
Impala  (Meeser  1952).  Steinbuck  (Lewis  1931B). 

On  49  Tanganyika  Thomson’s  gazelles  that  yielded  many  ticks, 
R.  s.  simus  was  represented  by  only  two  females  although  this 
'sub'species  was  common  on  many  other  kinds  of  hosts  from  the  same 
area.  (J.  B.  Walker,  unpublished).  A  single  male  was  found  on 
an  eland. 
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In  Wilson’s  (1950B)  list  of  nine  kinds  of  hosts  of  this  tick 
in  Nyasaland,  no  antelopes  are  represented,  and  none  were  included 
among  Howard's  (1908)  eleven  kinds  of  hosts  from  southern  Africa. 
The  Onderstepoort  collection  contains  only  seven  collections  of 
glossy  ticks  from  various  antelopes  throughout  Africa  (Theiler, 
correspondence).  In  addition  to  the  kinds  mentioned  above,  these 
are  a  topi  from  Uganda,  a  gemsbok  from  Southwest  Africa,  and  an 
oribi  from  Southern  Rhodesia. 


Other  hosts;  Elephants  _^In  Bquatoria  Province  these  animals 
are  either  normally  attacked  by  A.  tholloni  or  are  free  of  ticks; 
but  in  Bahr  El  Ghazal  Province  aTl  elephants  examined  were  heavily 
infected  by  R.  s.  simus  and  none  harbored  A.  tholloni .  Numeroxxs 
specimens  of~R.~*s.  simus  have  been  examined  in  various  collections 
from  elephants  in  other  parts  of  Africa.  Others  have  been  reported 
by  Mettam  (1932  )_7.  Buffalo  ^These  animals  are  usually  infested 
in  the  Svidan  and  frequently  harbor  numerous  specimens  of  R.  _s. 
simus.  Elsewhere  they  are  also  important  hosts  of  this  tick. 

Records  have  been  published  by  Nevimann  (1907C,1910B, 1911, 1922), 

Davey  and  Newstead  (1921).  Bequaert  (l930A,193l) ,  Lexd.s  (1931B,C, 
1932A,1943),  Mettam  (1932;,  and  Santos  Dias  (1952D)  7.  Rhinoceroses 
^The  black,  or  narrow-lipped  rhinoceros  is  hardly  an  important 
host  because  it  is  seldom  numerous  in  nature,  but  where  it  occurs 
most  individuals  appear  to  be  infested  by  the  glossy  tick.  See 
Neimiann  (1922),  Lewis  (1932A),  Ztimpt  (1943A),  J.  B.  Walker  (un¬ 
published).  The  excessively  rare  white,  or  square-lipped  rhino¬ 
ceros  has  been  reported  as  a  host  by  Breijer  (1915)  and  Zumpt 
(1943A);  these  reports  apply,  however,  only  to  the  southern  rac^. 
Hippopotamus  F Specimens  were  found  on  the  ears  of  three  specimens 
examined  in  the  Sudan;  three  other  specimens  were  free  of  ticks. 

No  other  records  are  available__7*  Pigs  /  The  warthog  and  bushpig 
are  frequently  infested  in  the” Sudan  ana  elsewhere.  See  Neumann 
(1901, 190X,1910B, 1911),  Howard  (1908),  Bequaert  (l930A,193l) ,  Lewis 
(1931B.C,1932A),  Bedford  (1932),  Mettam  (1932),  Weber  (1948),  Wilson 
(1950b),  and  J.  B.  Walker  (unpublished)  7*  Zebras  /“Reported  by 
Neumann  (l90X,1910B,191l),  Lewis  (19313,193^5A) ,  Mettam  (1932),  and 
Santos  Dias  (1952D)  J ,  Antbear  or  aardvark,  Orycteropus  afer 
^Neumann  (1922),  Bedford  (1^32),  Lewis  (1932A;,  Wilson  (1946B, 
1950b),  Matthysse  (1954)  7*  African  porcupines  /” Neumann  (190X, 
1910B,1911),  Lewis  (1932A),  Matthysse  (1^54) ,  J.  B.  Walker  (un¬ 
published)  7*  Pangolin  ^Mettam  (1932)_7. 
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f~ Giraffe;  Inasmuch  as  adults  comraonly  parasitize  so  many 
large  game  animals,  infestation  of  giraffes  is  to  be  anticipated. 
However,  no  published  records  have  been  foimd  indicating  that  this 
is  so.  In  Bahr  EL  Ghazal  Province,  where  this  is  a  common  tick 
and  where  numerous  giraffes  were  examined,  R.  s.  sinus  was  not 
found  on  these  animals  .7  *”  ” 

EKceptional  hosts;  Hedgehogs  (Howard  1908,  Van  Saceghem 
1914,  Bedford  1'532bJ.  Hares  (Loveridge  1923A,  Bedford  1932B, 

Lewis  I932A).  In  the  laboratory,  Lewis  (1932A)  found  that  adults 
feed  readily  on  hares  (see  also  immature  stages  below) .  Rabbit 
(Howard  1908) .  Cane  rats  (See  also  next  paragraph.  Sudan  records 
include  a  single  collection  from  Bahr  El  Ghazal  and  the  Onderste- 
poort  collection  contains  three  lots  from  Southern  Rhodesia). 
Rodents  (South  African  Otoirys,  Aethoi^ys,  and  Rhabdomys;  four 
records;  Theiler,  correspondence j. 

?Mis taken  identity;  Specimens  from  a  cane  rat  (Bedford  1932B) 
were  later  found  to  be  R.  simpsoni  and  not  R.  simus  (Bedford  1934). 
Neumann's  (1922),  Mettam's  ^1932j  and  Loveridge *s  (1923A)  specimens 
from  cane  rats  should  be  checked  against  R.  simpsoni .  See  HOSTS 
of  R.  simpsoni ,  page  “ 

"Large  gray  cattle  tick  (?Rhipicephalus  sinus  Koch)  (sic) 
attached  to  and  completely  blocking  up  the  ear  opening"  of  a 
lizard,  Mabuia  striata  (Loveridge  1923D).  This  sounds  like  an 
ATXjnomma  tick. 


Note 

Adults,  found  frequently  in  rodent  nests  in  which  the  immature 
stages  feed,  are  always  newly  molted,  unmated,  vmfed  individuals 
biding  their  time  before  venturing  forth  to  find  a  host  more  at¬ 
tractive  to  them  than  rodents. 

Larval  and  Nyraphal  Hosts 

Rodent  hosts;  All  of  the  numerous  records  of  adults  in  the 
Onderstepoort  collection  are  from  larger  size  animals  and  most 
records  of  immature  stages  are  from  small,  nest- inhabiting  mammals 
(Theiler,  correspondence).  Our  field  experience  in  East  Africa 
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and  Arabia  follows  the  same  pattern.  The  details  have  been  best 
worked  out  by  Roberts  (1935)  (also  noted  by  Kauntze  1934)  who  found 
the  immature  stages  in  the  Nairobi  area  in  nests  of  the  following 
rodents;  grass  rats  or  kusu,  Arvicanthis  sp.;  groove-toothed  rat, 
Otomys  sp. 5  striped  grass  mouse,  Lemniscomys  sp.;  four-striped 
grass  mouse,  Rhabdomys  pumilio ;  and  raultiraammate  rat,  Mastomys 
(=  Mus)  coucha. 

In  the  Sudan,  some  larvae  and  many  nymphs  were  taken  on  the 
same  types  of  animals  mentioned  by  Roberts  and  also  on  gerbils, 
Tatera  b.  benvenuta.  Engorging  specimens  were  taken  on  these 
animals^trapped  away  from  their  nest.  We  also  took  a  single 
nymph  from  two  different  kinds  of  hares  in  two  localities  but 
it  seems  that  hares  should  be  considered  as  exceptional  hosts 
for  immatvire  stages.  In  Northern  Rhodesia,  Matthysse  (1954) 
also  reports  laarvae  from  hares. 

British  Museum  (Natural  History)  collections  contain  a  nymph 
from  another  probably  exceptional  host,  a  ground  squirrel  Fermos- 
ciurus  sp.,  collected  by  Karl  Jordan  in  Southwest  Mrica.  A  break, 
down  of  collections  of  immatvire  stages  from  South  Africa  in  the 
Onderstepoort  collection  (Theiler,  correspondence)  shows  that 
nine  are  from  hares,  two  are  from  springhaas,  five  from  hyraxes, 
one  from  ground  squirrel;  125  from  the  following  genera  of  murid 
rodents;  Aethomys  (56),  Rhabdomys  (24),  Lemniscomys,  Mastomys , 
Thallomys,  Arvic^this,  Rattus,  and  Mus;  and  forty  from  the 
ToIlowTng  cricetid  rodents;  Otonys  (35 ) ,  Myotomys,  Parotonys , 
Tatera  and  Gerbillus. 

Other  reports  of  immature  stage  hosts  are  short-haired  rats, 
Praonys  sp.  for  larvae  (Bedford  1932B)  and  Praoitys  jacksoni  for 
nymphs  during  the  dry  season  around  Leopoldville  (Wanson,  Richard, 
and  Toubac  1947),  and  an  elephant  shrew  for  a  nymph  "probably  of 
this  species"  in  Kenya  (Lvimsden  1955). 

Exceptional  hosts  of  immatvire  stages  in  the  Onderstepoort 
collection  (Theiler,  unpublished)  are  three  elephant  shrews  and 
one  Crocidura  shrew  (insectivores) ,  one  hartebeest,  one  mongoose, 
and  one  mierkat .  Also  included  are  three  birds  from  the  region 
of  the  Sabi— Lundi  Function,  Southern  Rhodesia,  the  puff-back 
shrike,  Dryoscopus  cubla,  the  blue- breasted  waxbill,  Uraeginthus 
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angolensls,  and  the  dusky-faced  warbler,  Tricholais  scotops.  It 
is  difficult  to  detennine  whether  so  many  kinds  of  exceptional 
hosts  are  the  result  of  wider  and  more  extensive  field  search 
or  of  ecological  differences  (see  BIOLOGY  below). 

Laboratory  hosts:  Lewis  (1932A)  observed  that  although 
nymphs  and  adults  fed  readily  on  hares,  larvae  were  more  reluctant 
to  do  so.  From  this  Lewis  concluded  that  hares  are  less  preferred 
hosts  of  larvae  than  they  are  of  other  stages,  an  inference  that 
probably  should  be  modified  by  other  biological  considerations. 

At  Onderstepoort,  both  larvae  and  nymphs  feed  readily  on  guinea- 
pigs  (Theiler,  correspondence). 

Questionable  remarks  and  conclusions:  Lewis  (1932A),  after 
examining  Roberts '  specimens  from  rodent  burrows,  concluded  that 
larvae  feed  less  readily  on  rodents  than  do  nymphs.  Supporting 
data  were  not  provided  but,  vmless  we  are  still  unaware  of  some 
xinique  phase  in  the  life  cycle  of  this  tick,  it  appears  that  in 
East  Africa,  at  least,  larvae  and  nymphs  attack  the  same  host. 

Data  from  collections  made  throughout  the  entire  year  will  be 
necessary  before  other  conclusions  can  be  drawn. 

Lewis  (1932A)  noted  a  nvunber  of  larger  mammals,  from  the 
size  of  porcupines  to  rhinoceros,  as  nymphal  hosts,  and  Stella 
(1939B)  indicated  guineafowl.  Reidentification  of  pertinent 
material  is  indicated.  The  Onderstepoort  collection  (Theiler, 
coirespondence)  contains  a  single  collection  of  nymphs  from  a 
red  hartebeest  in  Natal. 

Loxmsbury  (I9O4A)  "wholly  failed  in  attempts  to  rear  larvae 
on  dogs,  not  one  of  manv  thousands  applied  having  fed  to  replel 
tion",  but  later  (1906C)  succeeded  in  doing  so.  The  ox  was 
considered  an  unsuitable  host  for  larvae  but  "nymphs  and  adults 
do  not  appear  to  dislike  cattle". 

Around  Lourenco  Marques,  Sant 'Anna  (1911)  noted,  larvae  of 
R.  s.  simus  are  encountered  and  so  is  a  human  disease,  possibly 
thciE  now  called  boutonneuse  fever,  following  tick  bites.  Sub¬ 
sequent  reviewers  have  elaborated  this  remark  to  indicate  that 
larval  simus  bite  man,  and  the  more  enthusiastic  have  quoted 
this  report  as  stating  that  the  larvae  transmit  boutonneuse 
fever. 
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BIOLOGY 


Life  Cycle 

Laboratory  studies  indicate  that  R.  s.  simus  undergoes  a  three- 
host  type  of  life  cycle.  "" 

Under  experimental  conditions,  Theiler  (unpublished),  Lewis 
(1932A),  and  Lounsbury  (1905)  have  found  the  life  cycle  periods 
to  be  as  follows; 


PERIOD 

DAYS 

OC.  TEMPERATURE 

Theiler 

Lewis 

Lounsbury 

Lewis 

Oviposition  to  hatching 

2CL24 

31 

2U27 

Larval  prefeeding  period 

3 

7 

Larva  feeds 

2-  5 

3 

2 

Premolting  period 

a.12 

11 

6 

23-26 

Nymphal  prefeeding  period 

U 

7 

Nymph  feeds 

3-11 

5 

3 

Premolting  period 

13-21» 

27 

U 

2L.25 

Adult  prefeeding  period 

7 

7 

Female  feeds 

7-24 

7 

9 

Preoviposition  period 

3-  6 

6 

23-26 

80.125 

111 

Note;  Theiler  rearings  at 

24°C.  to  26°C 

.  and  approximately  8C^  R.H. 

Hares  were  used  as  hosts  for  all  stages  in  Lewis*  experiments, 
thoxigh  not  with  great  success.  The  ease  vrith  which  these  observa¬ 
tions  could  be  repeated  using  nonnal  hosts  and  normal  conditions 
of  temperature  and  humidity  foimd  in  rodent  bvirrows  suggests  an 
interesting  study  for  collecting  conparative  data. 

Field  observations  indicate  that  both  immature  stages  feed 
on  nest-inhabiting  rodents.  The  nymphaJ— adult  molt  occvirs  in 
the  same  nest,  and  adults  remain  in  the  nest  for  some  time  before 
seeking  larger  hosts.  As  discussed  below,  a  considerable  amount 


*2  months  in  winter. 
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of  additioneil  field  study  is  required  to  answer  many  questions 
concerning  the  life  cycle  of  R.  s.  simus.  This  tick  and  H. 
leachii  are  the  only  ubiqtiitous  African  species  that  in  tTieir 
immatvire  and  adult  stages,  respectively,  feed  first  on  nest- 
inhabiting  rodents  and  then  on  larger  animals.  More  rigid 
field  observations,  besides  being  a  most  pleasurable  occupa¬ 
tion,  should  be  easily  accomplished. 

In  the  following  paragraph  the  question  of  where  the  female 
oviposits  is  raised.  In  this  connection,  Howard*s  (1909B)  ob¬ 
servation  of  an  unengorged  male  and  female  of  R.  simus  (»  R. 
ecinctus)  mating  on  the  leaf  of  an  Acacia  thorn  tree  on  th'e 
Zambesi  River  is  of  special  interest  (although  the  possibility 
of  misidentification  of  these  specimens  must  be  considered). 

Almost  invariably,  rhipicephalid  ticks  mate  on  the  host,  as 
do  most  other  ixodids.  Howard*s  note  indicates  the  necessity 
of  further  research  to  determine  whether  R.  s.  simus  possesses 
a  tmique  type  of  mating  and  egg  laying,  and,”if  so,  whether 
this  is  a  constant  or  an  exceptional  phenomenon,  and  whether  it 
is  associated  with  an  ability  of  larvae  to  seek  out  their  pre¬ 
ferred  habitat  and  hosts  rather  than  waiting  for  a  passing 
rodent . 

Mating  observed  by  J.  B.  Walker  (correspondence)  in  Kenya 
has  been  of  the  ordinary  rhipicephalid  type,  on  the  host.  Walker 
also  says  that  engorged  females  that  have  already  dropped  from 
the  host  will  mate  with  males  that  have  been  feeding  on  the  same 
host  and  then  removed  and  placed  with  these  females.  This  might 
be  merely  a  mating  act  and  not  initial  or  essential  fertiliza¬ 
tion  (HH),  for  generally,  it  appears,  female  engorgement  is  not 
complete  or  normal  unless  copulation  has  been  effected. 

Ecology 

From  Roberts*  (1935)  studies  in  the  Nairobi  area  it  appears 
that  the  immature  stages  of  R.  s.  simus  prefer  slightly  subsurface 
rodent  nests  rather  than  dee'per” nests  of  the  same  and  of  other 
kinds  of  rodents.  The  grass  rat,  Arvicanthis,  is  possibly  the 
most  important  immature  stage  host.  It  xs  not  knovm  whether 
larvae  actually  seek  out  the  nest  and  attack  the  animal  there, 
or  whether  they  attach  to  a  rodent  wandering  in  search  of  food 
and  are  then  carried  to  any  nest  that  their  host  might  be  in_ 
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habiting.  It  would  be  contrary  to  all  previous  observations  on 
ixodids  to  assume  that  the  female  selects  the  situation  in  which 
she  oviposits,  although  this  possibility  must  be  investigated. 

By  way  of  comparison,  immature  stages  of  H*  leachii  in  the 
Nairobi  area  prefer  deeper  nests  of  Mastomys  c^ucha.  Tn  the 
Njoro  area  of  Kenya  and  in  the  Sudan,  however,  we  have  taken 
larvae  and  nymphs  of  these  two  ticks  species  in  both  shallow 
and  deeper  nests. 

Arvicanthis  nests  are  usually  within  a  foot  of  the  surface 
of  the  ground,  but  sometimes  they  are  two  or  three  times  as 
deep.  The  nest  is  reached  by  a  network  of  a  few  or  many  tun¬ 
nels,  each  with  a  small  exit  among  vegetation.  The  round  nests, 
composed  of  lesser  or  greater  amounts  of  moist  grass  and  leaves, 
appear  to  be  occupied  for  several  generations.  Slight  rises, 
such  as  borrow  heaps,  mounds  beneath  bushes,  or  pathsides  are 
favorite  biorrowing  sites.  These  rodents  frequently  nest  and 
search  for  food  in  close  association  with  human  activities. 

Habitats  of  some  of  the  chief  South  African  hosts  of  im¬ 
mature  stages  (see  HOSTS  above)  differ  widely.  Aetho^s  nama- 
quensis  frequents  rock  crevices  and  piles  of  stones  while  A. 
chrysophilus  is  more  terrestrial  and  lives  in  sheltered  bush 
on  the  plains,  among  rocks,  or  in  burrows  under  bushes  or  rocks. 
Otomys  lives  in  holes  in  the  ground  or  in  selfmade  shelters  in 
matted  vegetation;  those  in  the  Karroo  construct  these  shelters 
from  large  piles  of  weeds  while  others  utilize  small  grass  or 
weed  nests  in  marshes  or  among  rocks.  Rhabdomys  hides  in  holes 
in  the  ground  and  its  pathways  mm  through  dense  vegetation. 

It  is  evident,  therefore,  that  the  usual  ecological  niches  of 
hosts  of  immature  stages  in  East  Africa  differ  from  those  in 
southern  Africa. 

In  southern  Africa,  Theiler  (unpublished)  finds  that  the 
glossy  tick  occurs  from  the  eastern  tall  grass  veld  (Port  Eliza¬ 
beth)  northwards  through  subtropical  overgreen  and  deciduous 
tree  and  thorn  forest  into  northern  Transvaal,  Southern  Rhodesia, 
and  Mozambique.  In  these  subtropical  stretches,  the  heavy  raitx- 
fall  areas  of  Natal  are  comparable  with  the  coastal  plains  of 
Kenya,  and  the  dry,  warm  conditions  in  Kruger  National  Park  and 
northern  Transvaal  are  comparable  with  central  Kenya  (see  next 
paragraph).  Records  indicate  this  tick  to  be  less  common  west 
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of  the  Drakensberg  escarpment,  but  to  occur  up  to  10,000  feet  el¬ 
evation  in  Basutoland.  It  is  common  in  Highveld  with  good  annual 
rains,  heavy  frost,  and  snow  in  winter  but  seldom  recorded  from 
dry  Highveld.  In  the  mixed  grass  veld  of  the  middleveld,  with 
ten  to  25  inches  of  rainfall  annually  and  cold,  sharp  winter 
frosts,  it  is  almost  entirely  absent,  though  it  does  occur  in 
southern  Transvaal  middleveld.  It  is  numerous  in  the  Bankenveld 
and  Limpopo  highlands  and  also  in  Bushveld  regions  of  Transvaal. 

In  Karroo  areas  it  dies  out  in  areas  with  less  than  ten  inches 
of  rainfall  annually.  Records  from  Southwest  Africa  are  only 
from  the  northern,  more  moist  areas.  In  Southern  Rhodesia,  it 
is  especially  common  in  eastern  and  northern  areas. 

In  the  hot,  more  or  less  humid,  coastal  lowlands  of  Kenya, 

R.  s.  simus  is  especially  common  (Wiley  1953) «  Dick  and  Lews 
*Xl9Z7)  consider  this  to  be  the  most  abundant  and  widely  distri¬ 
buted  tick  in  the  Kenya  coastal  lowlands  and  Wilson  (1953)  also 
notes  its  frequency  there  in  areas  where  R.  pravvts  and  A.  gemma 
are  found  (cf .  pages  681  and  274).  In  the  arioTHorthern  Prov¬ 
ince  of  Kenya,  the  glossy  tick  is  less  common  than  elsewhere  in 
the  Colony,  but  it  does  occ\ir  anywhere  under  a  variety  of  condi¬ 
tions,  whether  these  be  hot  and  arid,  cold,  damp  high  altitudes, 
or  hot,  moist  coastal  lowlands  (Wiley  1953).  Theiler  (1943B), 
supported  by  subsequent  remarks  by  Santos  Dias,  noted  that  R. 
s.  simus  is  not  only  particularly  abundant  but  eictually  the” 
most  ubiquitous  tick  in  some  parts  of  Mozambique. 

Study  of  data  for  the  Somalilands,  in  the  coastal  areas 
just  north  of  Kenya,  suggests  that  R.  s.  simus  is  common  only 
under  local  conditions  in  these  lee's  h’urnid  areas.  From  details 
published  by  all  investigators  concerning  the  Belgian  Congo  it 
woxild  appear  that  in  most  parts  of  the  colony  this  tick  is 
decidedly  less  common  than  it  is  in  southern  Sudan. 

In  the  Sudan,  R.  s,  simus  is  common  everywhere  in  the  south 
Sind  at  least  frequent  Tn  southcentral  areas.  It  becomes  more 
localized  and  uncommon  with  the  approach  of  seraidesert  conditions. 
Many  areas  in  which  it  occurs  have  a  long,  severe  dry  season  but 
rainfall  of  twenty  to  almost  fifty  inches  annually  dviring  the 
wet  season.  King  (1926)  noted  that  although  this  tick  is  absent 
in  the  desert  areas  of  Northern  Province,  populations  had  estab¬ 
lished  themselves  there  when  local  conditions  of  humidity  were 
modified  after  pump  and  basin  irrigation  was  introduced. 
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Altitudinal  distribution  in  Kenya  is  from  sea  level  to  11,000 
feet  (Lewis  1932A) .  Lewis  (19310)  considered  this  species  as  one 
relatively  little  affected  by  conditions  influenced  by  altitude. 

In  Ruanda-Urundi,  the  glossy  tick  ranges  to  about  5600  feet  al¬ 
titude  (Schoenaers  1951B).  Neumann's  (190X,1910B)  Tanganyika 
records  include  specimens  from  altitudes  up  to  about  6000  feet. 

In  Arabia  this  tick  is  known  only  from  the  temperate,  watered 
3500  foot  to  7000  foot  range  of  the  Yemen  mountains  but  not  from 
drier  and  hotter  lowlands  (Hoogstraal,  ms.). 

The  seasonal  cycle  of  R.  _s.  simus  is  not  well  known.  Dirring 
the  colder  months  of  the  year,  Wilson  (1946)  found  no  adults  in 
Northern  Province,  Nyasaland  but  his  collections  were  mostly  from 
cattle,  which  are  not  common  hosts  there.  Engorged  females  were 
found  during  the  wet  season  (Wilson  1950B).  In  the  Sudan  newly 
molted  adults  were  collected  in  rodent  nests  during  the  dry  sea¬ 
son  and  engorged  adults  on  larger  hosts  chiefly  during  the  dry 
season.  In  Northern  Rhodesia,  Matthysse  (1954)  found  adults  on 
cattle  chiefly  during  the  rainy  season,  but  some  also  in  dry 
periods.  The  emergence  of  adults  and  the  length  of  time  they 
normally  remain  in  their  host's  nest  at  different  seasons  of 
the  year  should  be  investigated. 

On  cattle,  adults  of  R.  s.  simus  are  usually  found  on  the 
tail  switch,  feet,  and  anus  (Theiler  1943,  Wilson  1948B,  Matthysse 
1954).  On  dogs  they  feed  alnost  anywhere,  as  noted  by  Theiler 
(1943b)  and  Wiley  (1953).  Our  Sudan  specimens  from  hippopotamus 
were  all  found  on  the  hosts'  ears.  Neumann's  thirty  specimens 
from  a  Kenyan  rhinoceros  were  taken  from  the  host's  inguinal  area. 

Adults  awaiting  a  host  show  "a  marked  predilection  for  tall 
grass  overhanging  paths,  but  are  common  everywhere**,  including 
in  human  habitations,  where  they  were  associated  with  boutonneuse 
fever  by  Dick  and  Lewis  (1947) .  They  are  also  found  in  houses  in 
Somaliland  (Drake-Brockman  1913B,  Veneroni  1928),  where  they  bite 
children  and  cause  paralysis.  The  close  association  between  the 
glossy  tick  and  man  is  easily  understandable.  Adults  are  common 
on  domestic  dogs  and  less  frequently,  under  local  conditions,  on 
cattle.  The  immature  stages  feed  on  rodents  that  frequently 
nest  under  vegetation  bordering  garden  plots  and  cultivated  fields, 
beside  roads  and  paths,  near  buildings,  or  in  the  vicinity  of 
streams  where  people  congregate.  Many  of  these  rodent  hosts 
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are  also  attracted  to  man*s  agricultiiral  activities  and  the  adult 
ticks  frequent  tall  grass  in  search  of  hosts.  All  these  factors 
bring  mn  and  tick  closer  together. 

When  dragging  for  ticks  in  Nyanza  Province  of  Kenya,  Lewis 
(1931c)  obtained  adult  glossy  ticks  only  in  shady  woodlands  while 
the  other  species,  R.  appendiciilatus ,  A.  variegatum,  and  H. 
leachii  were  obtained  from  open  country  with  grass  and  boishes. 

In  Moreau* s  (1933)  study  of  the  food  of  the  tickbird,  Buphagus 
crythrorhynchus  (Stanley),  in  Tanganyika,  fifteen  specimens  of  R. 
s.  sinus  were  found  in  the  stomachs  of  four  of  58  birds  examined. 
Tn  J(enya ,  van  Someren  (1951)  examining  the  stomachs  of  twelve  of 
the  same  kind  of  bird  found  fovir  females  in  two  of  them.  He  found 
seven  adults  in  three  out  of  seven  stomachs  of  B.  a.  africanus. 


DISEASE  RELATIONS 

MAN;  Boutonneuse  fever  (Rickettsia  conorii).  Paralysis 
(?toxin) . 

CATTLE:  East  Coast  fever  (Theileria  parva) .  Gall  sickness 
(Anaplasma  marginals) .  Redwater  (Babesia  Digemina) . 

PIGS  :  Piroplasmosis  (Babesia  trautmanni ) . 

SHEEP;  Not  a  vector  of  Nairobi  sheep  disease  (virus). 

/"CARNIVORES;  Statements  that  R.  sinius  may  transmit  Babesia 
gibsoni  among  jackals  and  dogs  and  B.  felis” among  pumas  are  based 
on  errors  in  tick  identification  an3  on  errors  in  quoting  original 
reports. 7 


REMARKS 

Misshapen  specimens  have  been  reported  by  Santos  Dias  (1947B, 
1955A).  In  the  latter  paper,  a  gynandromorph  is  also  described 
and  illustrated. 
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Symbiotes  have  been  reported  by  Cowdry  (1925C ,1926A,1927)  and 
reviewed  by  Jaschke  (1933). 

Dinnik  and  Znmpt  (1949)  reported  on  larval  integumentary  sense 
organs  in  relation  to  those  of  nymphs  and  adults  as  well  as  of 
other  species. 

The  "R.  simus  group"  of  Zumpt  (1942A)  consists  of  the  species 
R.  simus  with  two  subspecies  simus  and  senegalensis,  and  of  several 
related  species,  R.  longicoxatus,  R.  lunulatus,  R.  tricuspis,  R. 
distinctus,  R.  p.  planus,  and  R.  pT  complanatus ,  R.  simpsoni,  and 
R.  reichenowT  (^ooably  s  R.  zumybi  Santos  t)ias  1^50S^.  These  are 
all  Ethiopian  Faunal  Region  species.  Zumpt  also  included  the  Indo- 
Malayan  species  R.  h.  haemaphy saloi des  and  R.  h.  pi Ians,  but  I 
hesitate  so  to  consider  them.  ~  “ 

The  outstanding  diagnostic  criterion  of  the  R.  simus  group  is 
a  scutal  pattern  of  few  large,  fairly  deep  punct anions  arranged  in 
about  foxir  more  or  less  regular,  individually  characteristic,  long¬ 
itudinal  rows.  Among  these,  interstitial  punctations  are  usually 
inconspicxious .  Adanal  shields  of  males  of  each  species  are  dis¬ 
tinctive.  Female  scutal  patterns  may  be  more  variable  and  those 
of  certain  closely  related  species  or  subspecies  may  be  difficult 
to  differentiate. 

Actually,  R.  s.  sanguineus  conforms  to  this  group  criterion 
and  might  well *Be  considered  as  a  member  of  the  R.  simus  group. 

It  woxold  then  also  be  much  easier  to  associate  tHe  Indo-Malayan 
species,  mentioned  above,  with  this  group.  Theiler  (correspond¬ 
ence)  writes  that  she  agrees  with  this  view.  Santos  Dias  (19520) 
has  considered  this  group  differently. 


IDENTIFICATION 

Males;  This  sex  is  easily  recognized  and  extremely  few  spec¬ 
imens  ever  cause  doubt  as  to  their  identity.  The  group  criterion 
of  four  more  or  less  regular  rows  of  rare  scutal  punctations  is 
always  definite,  but  their  distribution  and  depth  are  somewhat 
variable.  Although  interstitial  punctations  are  usually  faint 
or  obsolete,  a  few  specimens  show  them  more  distinctly,  though 
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never  enoxigh  to  confuse  the  picture.  Posteromedian  and  paramedian 
grooves  are  absent;  rarely  they  are  just  barely  discernible,  but 
never  pronounced.  This  latter  fact  is  an  important  distinction 
between  R.  s.  simus  and  those  specimens  of  R.  s.  sanguineus  that 
otherwise  closely  approximate  R.  s.  simus  in  appearance.  The 
scutum  is  arched  and  usually  sTiiny  black,  less  commonly  reddish 
brown  or  reddish  yellow,  with  definite,  deep  lateral  grooves  and 
clear  festoons.  The  central  festoon  may  protrude  with  engorge¬ 
ment.  A  hump  of  coxa  I  projecting  dor sally  frequently  is  large 
enough  to  resemble  a  pointed  projection,  but  closer  inspection 
indicates  its  bluntness.  Ventrally,  the  shape  of  the  adanal 
shields,  with  their  rounded  external  and  internal  margins,  is 
usually  characteristic;  but  in  some  specimens,  in  which  they 
are  abnormally  narrow  and  with  a  deeply  concave  inner  margin, 
they  approach  the  sickleshape  of  the  subspecies  senegalensis . 

Size  is  extremely  variable,  running  from  minute  (l.9  mm.  long  - 
rarely)  to  well  over  5.0  mm.  long. 

Female;  The  outline  of  the  black  (rarely  reddish)  scutum 
is  subcircular  with  a  broadly  rounded,  slightly  sinuous  posterior 
margin;  the  length- width  ratio  is  approximately  equal  or  slightly 
wider  than  long.  Punctations  are  normally  rare  but  may  be  some¬ 
what  heavier  and  more  distinct  than  in  the  male.  Interstitial 
pvinctations  are  rare  and  inconspicioous ,  or  absent;  rarely  they 
are  somewhat  pronovinced  and  slightly  confuse  the  typical  picture 
of  this  species.  Lateral  grooves  are  of  variable  distinctness 
and  length;  frequently  they  are  extended  posteriorly  by  a  few 
punctations;  in  some  individuals  they  are  much  reduced.  The 
converging  and  thence  diverging  cervical  grooves  usually  clearly 
extend  to  or  almost  to  the  posterior  margin,  but  may  be  obsolete 
on  the  posterior  third  of  the  scutum.  Lateral  fields  usually 
contain  two  or  three  punctations;  eyes  are  flat.  Size  is  variable 
with  tremendously  engorged  individuals  reaching  15.0  mm.  in  length. 

Most  females  are  easily  keyed  but  those  with  reduced  lateral 
grooves  are  apt  to  be  confusing.  Females  of  the  subspecies  simus 
and  senegalensis  are  quite  similar. 

The  nymph  and  larva  have  been  described  and  illustrated  by 
Theiler  (1943 ) . 
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Figures  305  and  306,  o’,  dorsal  and  ventral  views 
Figures  307  and  308,  5,  dorsal  and  ventral  views 

RHIPICEPHALUS  SIMUS  SENBGALEHSIS 
Sudan  Specimens 

PLATE  LXm 
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RHIPICEPHALUS  SIMUS  SMEGALMSIS  Koch,  1844. 


(Figiires  305  to  308) 
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EQUATCRIA  PROVIMCE  RECORDS 
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Phacoclioerus  aethiopicus  bufo 
Phacochoerus  aethiopicus  bvifo 
Phacochoerus  aethiopicus  bufo 
domestic  dog 
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_  (SGC) 
Mar  (SGC) 


on  grass 
on  grass 
on  grass 


May  (SVS) 
_  (SGC) 
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Specimens  in  the  Sudan  Government  collection  noted  above  were 
collected  by  H.  H.  King  in  1910  and  1911.  They  had  been  identified 
as  R.  sinus  and  as  R.  falcatus. 


DISTRIBUTION  IN  THE  SUDAN 

Bahr  El  Ghazal;  Ic?,  I9  from  buffalo,  Guar,  Galual-Nyang 
ForestT^  J^e  1^53,  P-  J-  Henshaw  legit.  l£?,  and  5o^  and  18  99 

*Collected  with  3by  and  I9  R.  simus  simus.  This  is  the  only  col¬ 

lection  seen  from  anywhere  In  Africa  in  which  typical  specimens 
of  both  subspecies  have  been  found  on  a  single  host.  The  host 
was  obviously  a  migrant. 

**For  comment,  see  BIOLOGY  below. 
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from  two  warthogs,  same  locality  as  above,  7  June  1953,  and  8 
January  1954,  collected  by  E.  T.  M.  Reid  and  P.  Blasdale.  Nu¬ 
merous  other  specimens  collected  in  the  same  area  in  July  by  the 
same  persons,  but  without  host  data.  Icf,  2^^,  recently  molted 
clinging  to  grass  (with  Dermacentor  rhinocerinus),  25  miles  west 
of  Yirol,  23  November  1954,  E.  T.  M.  Reid  legit.  lOtJt?  and  22^ 
(some  of  which  intergrade  with  R.  simus  simus j  (cf .  IDENTIFICATION 
below),  from  elephant  near  Kenisa,  May  19^3,  E.  T.  M.  Reid  legit . 
Sudan  Government  collections  contain  other  Kenisa  area  specimens 
from  elephants,  collected  in  1911,  which  show  similar  intergrada¬ 
tion  with  R.  s.  simus  (cf.  RMARKS  below).  Mr.  Reid  has  sent  me 
numerous  specimens  from  three  elephants  shot  near  Yirol;  these 
are  typical  R.  s.  simus. 


DISTRIBUTION 

R.  simus  sene^alensis  is  a  West  and  Central  African  tick 
with  scattered  loci  in  more  hvunid  areas  of  East  Africa  as  far 
south  as  northern  Nyasaland. 

WEST  AFRICA;  NIGERIA  (Unsworth  1952.  As  R.  simus;  Simpson 
1912a,  p.  det.  by  Nuttall  and  Warbrirton  as** R  ."simus  falcatus; 

see  p.  .  As  R.  simus  longoides:  Unsworth  19Z9,  J^eitam  195Ci, 
Gambles  1951).  Tr^JCTTIIeST  'MICA  (Koch  1844.  Rousselot  1951, 
1953B.  As  R.  simus  longoides;  Villiers  1955).  SIERRA  LEONE, 

IVORY  COAST ,  G'SnrCoAST,  TMO  (Zumpt  1943A») .  PORTUGESE  GUINEA 
(Tendeiro  1952B,C ,1953,1954) . 

CE2JTRAL  AFRICA;  CAMEROONS  (Zumpt  1943A*.  Rageau  1951,1953A, 
B).  FRENCH  EJ3UAT0RIAL  AFRICA  (Zumpt  1943A*.  Rousselot  1951). 
BELGIAN  CONGO  and  RUANDA-URUNDI  (?As  R.  simus  shipleyi;  Bequaert 
193C®,1931.  Zumpt  1943A*.  Rousselot”l953B .  Theiler  and  Robinson 
1954.  Van  Vaerenbergh  1954.  See  HOSTS  below) . 

EAST  AFRICA;  SUDAN  (in  part  as  R.  simus  and  as  R.  fedcatus; 
King  rioogstraal  1954B,C ) .  UGAltoA  and  TANGAII^IKA  (lloogstraal 

1954C.  J.  B.  Walker,  unpublished;  see  HOSTS  below). 


*A11  Zumpt  (1943A)  records  are  under  R.  simus  longoides  subsp.  nov. 

which  Zumpt  (1950A)  later  synonymized  under  R.  simus  senegalensis. 
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SOUTHERN  AFRICA;  NYASALAl'lD  (As  R.  falcatus;  several  spec- 
imens,  Nuttall  lot  l099A  in  HU’IH,  witTi  numerous  R.  longus,  from 
Chitipa  Valley,  Dowa  District,  1910,  J.  B.  Davey  legit j. 

NOTE;  Koch* **s  (1844)  record  from  Egypt,  subsequently  quoted 
by  numerous  authors,  is  either  based  on  a  mistaken  locality  label 
or  on  a  specimen  of  R.  _s.  sanguineus.  Koch  based  his  original 
description  on  females,  only,  from  Senegal  (French  West  Africa) 
and  Egypt.  See  RS'IARKS  below. 


HOSTS 

Like  the  subspecies  simus,  R.  simus  senegalensis  attacks  a 
variety  of  larger  game  and  ^omest ic  animals .  The  immatiire  stages 
probably  feed  on  rodents,  but  no  data  concerning  their  host  pref¬ 
erences  are  available. 

Domestic  animals;  Cattle  (Zumpt  1943A*,  Rousselot  1951 > 
1953B,  Unsworth  195^,  Rageau  1953B,  Hoogstraal  1954C*'*-).  Horses 
(Nuttall  lot  182  in  BIfffl,  see  NIGERIA  above.  Zumpt  1943A^). 

Pigs  (Rousselot  1951>1953B,  Rageau  1953B).  Sheep  (Roxisselot 
1951>1953B).  Dogs  (Roiisselot  1951)1953B,  and  Uganda  and  Sudan 
records  above) . 

Wild  animal^s;  Bushpig  (Zumpt  1943A*).  Warthogs  (Nuttall 
lot  IO99A,  see  Mi/ASALAND  above.  Rousselot  1951>1953B.  Sudan 
records  above.  Uganda  specimens  in  HWH).  Giant  eland 
(Bequaert  1930B,1931.  see  BELGIAN  CONGO  above)  7*  Wildebeest 
(Walker,  unpublished).  Bongo  (Rageau  1951  )•  !^oan  antelope 
(Sudan  record  above).  Buffalos  (Hoogstraal  1954C*^,  Van  Vaeren- 
bergh  1954,  Villiers  1955>  Theiler,  unpublished.  Walker,  xui- 
published.  Sudan  records  above).  Forest  dwarf  buffalo  (Tended— 
ro  1952B,C ,1953 >1954).  Elephants  (Common  hosts  in  Bahr  El 
Ghazalj  recorded  above).  Hunting  dog,  Lycaon  picttis  (Sudan 
record  above).  Lion  (Congo  specimens  in  iidz  am  iW  collections). 


*A11  Zximpt  (1943A)  records  are  under  R.  simus  longoides  subsp.  nov. 
which  Ztimpt  (1950A)  later  synonymized"”under  R.  simus  senegalensis. 

**My  1954c  report  of  domestic  cattle  should  be  wild  buffalo 
("Bos  caffer"  on  label) . 
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NOTE;  Rousselot  (1951>1953B)  records  specimens  from  the  cane 
rat,  Thiyononys  swinderianus.  These  specimens  should  be  checked 
againsi  R,  simpsoni.  In  the  same  reports  he  states  that  the  short- 
haired  rat,  Praomys  jacksoni,  is  a  host  in  the  Belgian  Congo.  Un¬ 
less  this  note  refers  io  parasitism  by  an  immature  stage,  this 
animal  would  be  a  most  Tinusual  host.  Santos  Dias  (1953C,1953» 

1954)  states  that  one  nymph  along  with  many  males  has  been  taken 
from  a  forest  dwarf  bxiffalo. 


BIOLOGY 
Life  Cycle 

It  cannot  be  determined  whether  the  life  cycle  data  presented 
by  Rousselot  (1953B,  p.  92)  mder  R.  simus  senegalensis  concern 
this  subspecies  or  the  subspecies  simus;  other  remarks  vinder  the 
same  heading  refer  obviously  to  the  subspecies  simus.  Unforttinate- 
ly,  no  clues  to  the  life  cycle  of  R.  simus  senegalensis  in  nature 
are  available.  Rousselot  (1953B,  p.  91^  claims  that  this  is  a 
three-host  subspecies. 


Ek^ology 

This  is  a  tick  of  West  African  higher  rainfall  areas.  Popu¬ 
lations  that  range  into  East  Africa  appear  to  be  confined  to 
animals  found  in  forests,  in  more  heavily  vegetated  savannah, 
and  in  the  vicinity  of  lakes.  The  Boma  Plains  buffalo  on  which 
some  Sudan  specimens  were  taken  was  probably  a  migrant,  for  the 
Boma  Plains  are  too  arid  for  many  months  of  the  year  to  allow 
this  tick  to  survive. 

According  to  Unsworth  (1952),  in  Nigeria  the  subspecies 
senegalensis  "appears  to  have  approximately  the  same  distri- 
bution  as  . . .  simus,  but  it  is  not  so  coramon“. 


DISEASE  RELATIONS 

It  is  claimed  that  specimens  of  R.  simus  senegalensis  nat¬ 
urally  infected  with  Q  fever  (Coxiell^  burneiiij  have  been  found 
in  Portugese  Guinea. 
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REMARKS 


Koch  (1844)  based  his  original  description  on  females  only. 

His  material  was  reported  as  from  Senegal  and  Egypt.  It  is  most 
likely  that  the  Egyptian  record  is  due  to  a  mistaken  locality 
label.  Just  how  the  Senegal  specimen  has  been  associated  with 
what  is  today  called  R.  simus  senegalensis  has  not  been  deter¬ 
mined.  A  female  specTmen  of  the  R.  simus  group  from  Koch*s  time 
would  be  difficult  to  identify  wiTh  any  degree  of  certainty, 
especially  to  subspecies.  Nevimann  (I9II)  synonymized  senegalensis 
tmder  R.  simus.  Zumpt  (1943A,1950A)  described  what  is  now  con- 
sidere'd  as  R.  simus  senegalensis. 

A  number  of  the  Sudan  and  Tanganyika  collections  listed  here:- 
in  were  sent  to  Santos  Dias  for  identification,  along  with  some 
specimens  of  R.  longus .  The  R.  simus  senegalensis  material  was 
determined  by""him  as  R.  longus  and  the  R.  longus  material  was 
labelled  R.  capensis  pseudo  longus .  *" 

Zumpt  (1943A,1950A)  warns  his  readers  that  heavily  pxanctate 
R.  simus  senegalensis  may  superficially  resemble  R.  longus.  The 
R.  longus  of  Santos  Dias  (1953D)  appears  to  be  what  Zumpt  con¬ 
siders  a  heavily  punctate  R.  simus  senegalensis. 

A  f\u:ther  note  is  necessary  concerning  collections  listed 
above  as  simus- senegalensis  intergrades  from  elephants  near  Kenisa, 
Bahr  El  Ghazal  Province.  I'hese  are  comparatively  small,  brownish 
specimens,  with  simus  scutal  pmctation,  posteromedian  and  para¬ 
median  grooves  absent  or  very  faintly  indicated,  and  adanal  shields 
shovring  every  degree  of  variation  from  the  most  typical  simus  type 
to  the  most  typical  senegalensis  type.  These  series  nicely  corro- 
borate  Zumpt ‘s  treatment  of  senegalensis  as  a  subspecies  of  simvis. 


IDENTIFICATION 

Meile;  Within  the  R.  simus  group,  as  described  in  the  key  and 
under  R .  simus ,  males  oT  the  subspecies  senegalensis  are  referred 
to  a  ^oup  with  sickleshaped  adanal  shields.  The  scutal  outline 
is  definitely  id.der  in  relation  to  length  than  in  most  specimens 
of  R.  s.  simus  aind  the  scutail  surface  is  flat,  not  arched  ais  in 


-  758  - 


the  subspecies  simus.  The  posteromedian  groove  is  long  and  narrow, 
the  paramedian  grooves  are  shorter  and  wider;  these  three  grooves 
vary  in  depth  and  distinctness  from  specimen  to  specimen  but  are 
never  deep  or  strikingly  apparent.  The  distribution  of  large ^ 
scutal  punctations  is  an  important  criterion  in  distinguishing 
this  tick.  On  the  anterior  three-fifths  of  the  scutum,  large 
or  moderate  size  punctations  are  arranged  in  four  irregular  roi/s 
of  three  to  six  puncations  each.  On  the  posterior  two-fifths, 
there  are  from  six  to  twenty  large  punctations  in  one  and  a  half 
to  three  irregular,  closely  grouped  rows  on  either  side  of  the 
posteromedian  groove.  Scattered  about  the  paramedian  grooves 
are  four  to  eight  scattered  large  punctations.  The  interstitial 
pxuictations  are  always  very  shallow  but  they  may  vary  in  dis¬ 
tinctness  from  almost  absent  to  large  enough  (though  still  super¬ 
ficial)  initially  to  confuse  the  basic  pattern  of  large  puncta¬ 
tions  as  described  above.  On  close  examination,  however,  this 
pattern  is  easily  discernible.  The  lateral  grooves  are  iisually 
deep  and  long.  One  or  three  median  festoons  may  protrude  when 
engorged.  The  average  size  is  that  of  the  largest  R.  s,  simus 
and  the  color,  while  usually  jet  black,  may  also  be^brov/nish, 
especially  in  smaller  specimens. 

Female;  This  sex  is  difficxilt  to  distinguish  from  that  of 
the  subspecies  simus,  but  in  general  its  larger  size,  similarity 
of  scutal  pvuictation  in  comparison  \d.th  that  of  the  male,  and 
its  association  vrith  the  male  refers  most  specimens  to  the  sulu 
species  senegalensis. 
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Figures  309  and  310,  c?,  dorsal  and  ventral  views 
Figures  311  and  312,  §,  dorsal  and  ventral  views 

RHIPICEPHALUS  SULCATUS 
Sudan  Specimens 

PLATE  LXXXVI 
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RHIPICSPHALUS  SULCATUS  Neumann,  1908. 


(Figures  309  to  312) 
THE  GROOVED  BROW  TICK 


DISTRIBUTION  IN  THE  SUDAN 

Bahr  El  Ghazal;  2db’'  from  an  oribi,  Ourebia  ourebi  subsp., 
near  Tonj ,"T!8'T!ar^  1953,  N.  A.  Hancock  legit,  lot?,  399  from 
chest  of  leopard,  Panthera  pardus  subsp.  and  I5  crawling  on  leg 
of  man,  Alel,  36  miles  south  of  Yirol,  18  March  1953,  E.  T.  M. 
Reid  legit.  These  specimens  are  in  the  HH  collection. 

These  are  the  only  definite  records  of  R.  sulcatus  from 
the  Sudan.  Those  reported  by  King  (1926)  have  proven,  upon 
examination  of  his  specimens  by  Dr.  Theiler,  to  be  R.  _s.  san¬ 
guineus.  A  single  male  was  R.  supertritus. 


DISTRIBUTION 

(Known  Correct  References) 

As  now  known,  the  range  of  R.  sulcatus  extends  from  the 
Congo  and  southwestern  Sudan  to  Nyasaland.  Whether  this  dis¬ 
tributional  picture  is  more  restricted  than  this  tick's  range 
in  natxire  remains  to  be  seen. 

CENTRAL  AFRICA;  “CONGO"  /"Type  locality  as  stated  by  Nevimann 
(I908JT  According  to  Bequaert  (I93l)  this  probably  refers  to 
French  Equatorial  Africa  (French  Congo)  but  Theiler  and  Robinson 
(1953B)  refer  it  to  the  Belgian  Congo^j 

EAST  ^ICA;  SUDAN  ^Hoogstraal  (1954B).  Material  iden_ 
tified  by  Dr.  G.  Theiler^./ 

TANGANYIKA  /"A  few  actual  §§  R.  sulc  at  us  among  R.  s.  sangid- 
neus  collection  reported  as  R.  sulcatus  by  Zumpt  (1942B1;  see 
Theiler  and  Robinson  (1953B)^ 
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SOUTHERN  AFRICA:  N(BTHERN  RHODESIA  (Theiler  and  Robinson 
I953B.I954;.  NYASALAND  ($  from  Chitala,  Theiler  and  Robinson 
1953B). 


Known  Incorrect  References 


FREJ^CH  WEST  AFRICA:  Rousselot  (l95l)  reported  specimens  of 
"R.  sanguineus  sulcatus",  which,  as  illustrated  (1953,  figxire  37), 
represent  a  typical  c?  and  §  of  R.  sanguineus « 

BELGIAN  CONGO:  Bequaert*s  (l93l)  s^catus"  is  R.  longus 
according  to  Zumpt  (1942B)  and  confirmed” by  Theiler  and  l^obinson 
(1953B). 


SUDAN:  The  material  reported  by  King  (1926)  as  R»  sulcatus 
has  been  identified  by  Dr.  Theiler  as  R.  s»  sanguineus  (Sudan 
Government  collections).  The  specimen  from  a  dog  at  Bor  is  R. 
supertritus. 


TANGANYIKA;  Zumpt  (1942B)  in  part.  See  Known  Correct 
References  above. 


Questionable  References 

FRENCH  WEST  AFRICA:  Adults  provisionally  identified,  from 
goats  at  Dakar  (Theiler  and  Robinson  1953B).  CAMEROONS:  Rageau 
(1953A,B).  UGANDA:  Two  doubtful  $9  mentioned  by  Theiler  and 
Robinson  (1953B),  Mettam  (1932)  recorded  a  puff  adder  as  host. 
BELGIAN  CONGO;  Schwetz  (192X);  specimens  need  checking, 

NORTHERN  RHODESIA;  Advilts  from  hares,  civet,  and  genet  (Matthysse 
1954).  SOUTHERN  RHODESIA;  Jack  (1921,1928,1942) j  specimens  need 
checking.  MOZAMBIQUE:  As  R.  sanguineus  punctatissimus:  (Santos 
Dias  1952H).  SOUTHWEST  AFRICAI  (Suestionable  9  mentioned  by 
Theiler  and  Robinson  (1953B).  UNION  OF  SOUTH  AFRICA:  Cooley 
(1934) j  specimens  need  checking. 

HOSTS 

(From  Known  Correct  References  Only) 

Hare  (Lepus  saxatilis)  and  two  leopards  (Theiler  and  Robinson 
1953B).  Leo'parS  (Zumpt"I942B) .  An  oribi  and  a  leopard,  also  one 
crawling  on  leg  of  man  (Sudan  records  above) . 
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BIOLOGY 


Life  Cycle 

The  developmental  periods  iinder  summer  laboratory  conditions 
have  been  reported  by  Theiler  and  Robinson  (1953B)  to  be; 


PERIOD  DAYS 

Preoviposition  to  larval  hatching  44 

Larva  feeds  3  to  5 

Postfeeding  period  8  to  18 

Nymph  feeds  5  to  16 


Advilts  did  not  attach.  The  laboratory  hosts  were  guinea  pigs 
(Theiler,  correspondence). 


Ecology 


Unstudied. 


DISEASE  RELATIONS 


Unstudied. 


REMARKS 

Zumpt  (1942b)  included  R.  sulcatus  in  the  R.  capensis  group, 
which  is  represented  in  the  Sudan  also  by  R.  longus  (see  page  665) 
and  R.  supertritus.  ” 

The  original  specimens  of  R.  sulcatus  are  in  collection  nunu 
ber  1439  of  the  Veterinary  School  oi  Toulouse. 

Santos  Dias  (1952H)  considers  R.  sulcatus  Neumann,  1908,  to 
be  a  synonym  of  R.  sanguineus  punctatissimus  Gerstacker,  1873, 
which  Zumpt  (195^A)  considers  to  be  a  synonym  of  R.  s.  sanguineus. 
Inasmuch  as  the  original  description  of  R.  san^mneu*s  punctati^ 
simus  is  not  sufficiently  detailed  satisTactorily  io  settle  this 
question,  and  the  type  specimens  have  not  been  examined  by  Santos 
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Bias>  the  more  conseirvative  approach  of  Zumpt  for  this  difficult 
problem  is  utilized  here. 

Theiler  and  Robinson  (1953B)  stress  the  difference  between 
this  species  and  R.  ^agens^  Koch,  l8Z|i|.,  and  R.  serranoi  Santos 
Dias,  1950,  two  ticks  not  known  to  occvir  in  tEe  Sudan,  In  our 
territory,  R.  sulcatus  is  easily  differentiated  from  all  species 
but  R.  s.  sanguineus  in  its  coarser  forms.  In  northern  Sudan 
and  usually  in  Central  Sudan,  R.  s.  sanpineus  is  iisually  not 
coarse  enough  to  be  confused  with  R .  ^ubcatus ,  but  in  southern 
areas  both  species  may  superficiaOTy  resemble  each  other.  Al¬ 
though  Neximann*s  original  description  of  R.  sulcatus,  together 
with  its  illustration,  was  excellent,  the  perplexing  variation 
in  R.  s.  sanguineus  and  the  previously  xinrecognized  fact  that 
the^latter  secies  has  a  pattern  of  large  punctations,  no  matter 
how  densely  punctate  it  may  be,  has  long  confused  the  real  iden¬ 
tity  of  R.  sulcatus.  We  have  spent  dozens  of  hoiirs  trying  to 
differentiate  among  hundreds  of  collections  of  R.  s^guinps 
before  the  arrival  of  R.  sulcatus  specimens  from  IhF.  Theiler *s 
reared  series.  Afterwards,  no  question  concerning  their  specific 
differences  remained. 

If  one  turns  a  questionable  male  obliquely  to  the  light, 
punctations  of  coarse  R,  s.  sanguineiis  will  be  observed  to  be 
relatively  shallow,  mostly  nondiscrete  and  sloping.  ]tost  im¬ 
portant,  a  few  n»re  or  less  clearly  defined  rows  of  widely- 
spaced,  large,  deeper,  punctations  will  be  noted  among  the  shal¬ 
lower  interstitial  punctations.  In  R.  sulcatus  no  row  formation 
of  large  punctations  is  present,  large  punctations  are  numerous 
and  deep,  and  medium  size  ptinctations  are  also  deep,  Spcimens, 
if  well  preserved,  should  be  briskly  rubbed  with  damp  tissue 
paper  until  their  surface  shines  in  order  best  to  distinguish 
these  characters. 

In  females,  the  relative  isolation  of  large  punctations  among 
small  or  medium  size  ones  usually  differentiates  R.  s.  sanguineus 
from  R.  sulc  at us  in  which  large  and  medium  size  punctations  are 
indi scr iminat ely  scattered.  The  actual  relatively  greater  length 
of  the  sulcattxs  scutxnn,  which  gives  a  first  impression  of  being 
even  longer  than  it  is,  easily  distinguishes  most  specimens. 

Some  variable  R.  s.  sanguineus  females  may  so  closely  approximate 
•this  elongate  scu^al  appearance  that  care  must  be  used  when  apply¬ 
ing  this  character. 
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Material  referred  to  as  R.  sulcatiis  by  Enigk  and  Grittner 
(1953),  in  their  remarks  on  tlie  breeding  and  biology  of  ticks, 
should  be  re-examined  for  identity. 


IDH^IFICATION 

The  diagnosis  presented  below  is  modified  from  Theiler  and 
Robinson  (1953B). 

Male;  Size  small,  averaging  2.5  mm.  long  and  about  1.5  mm. 
wide  (Neumann's  specimens  from  2.9  ram.  to  3.4  mm.  long  and  from 
1.5  mm.  to  1.8  mm.  vide).  Scutum  narrow  anteriorly,  widening 
posterior  of  level  of  eyes,  surface  slightly  convex,  shiny. 

Lateral  grooves  discrete  and  pronomced,  may  contain  large  ptinc- 
tations;  in  some  specimens  extended  to  include  penultimate  fes¬ 
toon.  Posteromedian  and  paramedian  grooves  widely  elongate, 
wrinkled.  Pmctations  deep,  medium  to  large  size,  dense,  some 
confluent;  fewer  laterally  but  some  on  festoons,  scapulae,  and 
lateral  folds.  Eyes  flat,  may  be  boxanded  by  a  few  large  pmcta¬ 
tions.  Coxa  I  may  have  a  dorsal,  vinpointed  hump.  Basis  capitiili 
one  and  a  half  to  two  times  as  wide  as  long,  with  pronomced 
lateral  angles  at  anterior  third  of  length  (Neumann's  original, 
frequently  reproduced  illustration  of  this  species  shows  the 
basis  capituli  extremely  wide  and  pointed,  most  probably  the 
artist's  impression,  drawn  foreshortened,  gained  from  a  downward¬ 
pointing  capitulum).  Adanal  shields  typically  like  those  of  large 
R.  s.  sang\iineus  but  in  some  specimens  they  may  be  more  elongately 
romded  and  the  inner  margin  emarginate  (as  is  common  in  smaller 
R.  s.  sanguineus);  an  approach  to  the  sickleshape  is  seen  in  a 
small  Svjdm  male. 

Female ;  Medium  size,  mengorged  about  3.00  mm.  long  and 
1.75  mm.  wide  (Neumann;  3.0  mm.  x  1.5  mm.).  Scutum  flat,  shiny, 
rich  brown,  emargination  wide;  as  broad  as  long  or  slightly 
longer  than  broad,  but  appearing  long  due  to  the  pronounced 
lateral  grooves  and  the  somewhat  tapering,  siniioiis  posterior 
margin  (Neumann;  1.5  mm.  x  1.25  ram.).  Cervical  pits  short, 
deep;  cervical  grooves  short  and  inconspicuoxis .  Lateral  grooves 
pronounced,  with  external  ridge,  and  picked  out  with  irregular 
punctations  which  may  be  confluent.  E^es  large,  flat,  flush 
with  surface,  may  be  boiinded  dorsally  by  a  few  large  confluent 
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piinctations ,  Punctations  medium  to  large,  deep,  somewhat  laru 
evenly  densely  scattered,  sometimes  confluent,  extending  onto 
lateral  folds.  Basis  capituli  about  three  times  as  broad  as 
long;  cornua  short,  blunt  points;  lateral  angles  fairly  sharp 
at  midlength;  surface  not  so  heavily  punctate  as  in  male; 
porose  areas  circular,  a  little  more  than  their  own  diameter 
apart.  Palpi  slightly  longer  than  basis  capitixli  and  twice 
as  long  as  broad,  segments  2  and  3  as  long  as  broad,  segment 
1  visible  dorsally. 

The  larva  and  nymph  have  been  described  and  illustrated 
by  Theiler  and  Robinson  (1953B). 
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Figures  313 
Figures  315 


and  314,  c?,  dorsal  and  ventral  views 
and  316,  5,  dorsal  and  ventral  views 
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RHIFICEPHALUS  SUPjRTRITUS  Nevunann,  1907(B). 


(Figures  313  to  316) 

THE  EAST.AFRICAK  SHAGREH'IED  TICK 


L  N  $  o'  EQUATOR!^  PROVINCE  RECORDS 


1  2 
1  1 
1 


Kajo  Kaji 
Juba 
"Alangu- 
Acholi" 


Syncerus  caffer  aequinoctialis 
Sync  eras  caffer  aegiiinoctlaJLis 
S^cerus  ca^ter  aequinoctialis 


Jan 

Nov  (SVS) 

-  (see) 


The  male  in  the  Sudan  Government  Collection,  collected  by  H.  H. 
King,  had  been  identified  by  him  as  R.  f ale at us.  The  collecting 
locality  of  this  specimen  may  now  be” just  inside  the  Sudan  or  just 
over  the  Uganda  border. 


DISTRIBUTION  IN  THE  SUDAN 

Upper  Nile;  Sudan  Government  collections  contain  a  male  spec¬ 
imen,  coirecTe3~from  a  dog  at  Bor  by  H.  H.  King,  which  had  been 
identified  and  reported  by  him  (1926)  as  R.  sulcatus. 


DISTRIBUTION 

R.  supertritus  is  an  uncommon  East  African  tick  that  ranges 
into  Central  Africa  and  into  the  northern  part  of  southern  Africa. 

CEITTRAL  AFRICA;  CAMSROONS  (Schulze  1941).  BELGIAN  CONGO 
(Nemann  l^cy/B,!^!!.  Massey  1908.  Nuttall  and  Warbxarton  1916. 
Bequaert  1930B,1931.  Zumpt  1942B). 

EAST  AFRICA;  SUDAN  (in  part  as  R.  sulcatus;  King  1926. 
Hoogstraal  1^^46) . 

ERITREA  (HH  collection  from  Nacta) .  UGANDA  (Nuttall  lot 
2396  in  BMNH  collections,  from  Gomba) .  KElTfA  (Lewis  1931A,C, 
1933,1934).  TANGANYIKA  (Zumpt  1942B). 
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SOin’HERN  AFRICA;  ANGOLA.  (As  R.  coriacens;  Nutt  all  and  Warbur- 
ton  1908  and  Warburton  1912.  &iasa  Dias  1^50.  Santos  Dias  1950C). 
NCETffiRN  RHODESIA  (Theiler  and  Robinson  1954) .  SOUTHERN  RHODESIA 
(jack  1921,1928,1942).  NYASALAND  (As  R.  coriaceus;  Nuttall  and 
Warburton  1908,  Old  1909.  Warburton  T91^^  Neumann  19080,1911. 
Neave  1912.  Zumpt  194^.  Theiler  1947.  Wilson  1950B.  Hoogstraal 
1954c).  MOZAlffilQUE  (Santos  Dias  1950B,1952D,1952H,1953B). 


HOSTS 

R.  supertritus  is  an  uncomraon  parasite  of  larger  wild  animals 
and  appears  to  feed  only  occasionally  on  domestic  animals.  Hosts 
of  immature  stages  are  unknown. 

Domestic  animals;  Horse  (Neumann  19073,1911,  Massey  1908). 
Dog  (Sudan  record  above).  Cattle  (Nuttall  aM  Warburton  1916, 
Matthysse  1954,  Theiler  and  Robinson  1954). 

Antelopes;  Eland  (Bequaert  193QB,193l).  Zambesi  eland 
(Santos  Dias  1953B).  Kudu  (Jack  1942,  Santos  Dias  1953B,  Hoog¬ 
straal  collection  from  Eritrea.  Hartebeest  (Zumpt  1942B,  V&lson 
I95OB).  Lichtenstein’s  hartebeest  (Santos  Dias  1952H,1953B). 

Sable  antelope  (Theiler  1947,  Wilson  19503). 

Other  mammals;  Buffalo  (Theiler  1947,  Wilson  1950B,  Santos 
Dias  I95OB, 19520,19533,  Sudan  records  above).  Rhinoceros  (Lewis 
1933).  Warthog  (Hoogstraal  1954C).  Lion  (Lewis  1934).  Zebra 
(Zumpt  1942B). 


BIOLOGY 

This  interesting  tick  seems  to  be  rare  wherever  it  occurs. 
Its  life  cycle  is  ^Inknown.  It  sometimes  occurs  in  large  numbers 
on  single  animals  or  herds.  For  instance,  in  Matthysse’s  (1954) 
study  of  ticks  in  Northern  Rhodesia,  this  tick  was  found  only 
once  on  cattle,  but  the  collection  consisted  of  eighteen  males 
and  fifteen  females. 
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DISEASE  RELATIONS 


Unstvidied. 


REMARKS 


ThR  halier's  orean  of  R.  supertritus  has  been  illustrated  by 
Schulze  (1941).  Zumpt  (194^6;  includes  k.  supertritus  in  the  R. 
capensis  group  (see  R.  longus ,  page  667). 


IDENTIFICATION 

This  rugose  species  has  been  described  best  by  Theiler  (1947) ^ 
Variations  are  within  the  general  remarks  below, 

Male;  This  species  is  usually  large,  from  3.3  mm.  5.3  mm. 
long  13Jrfrom  1.3  mm.  to  3.3  mm.  wide,  and  usually  black.  It  is 
easily  recognized  by  a  combination  of  characters  including  a 
pointed  dorsal  projection  of  coxa  I;  scutal  punctations  that  are 
large,  dense,  and  closely  spaced  or  contiguous;  and  conspicxoous 
reticxilation  or  shagreening  of  the  cervical  areas  and  of  the 
posterior  grooves.  The  posteromedian  groove  is  longer  and  n^- 
rower  than  the  paramedian  grooves;  the  lateral  grooves  are  wi  e 
and  deep.  One  or  three  median  festoons  protrude  upon  engorgement. 
The  narrowly  elongate  adaned  shields  have  a  moderately  convex 
outer  margin  and  an  almost  straight  or  slightly  concave  inner 
margin;  these  margins  meet  at  a  pointed  or  a  rounded  anterior ^ 
and  pokerior  juncture  and  the  shields  are  more  ovoid  than  tri- 
angular  in  shape. 

Female;  Conspicuous  shagreening  or  reticulation  of  the  cer- 
vical  areas  and  of  the  lateral  grooves  also  distinguishes  females 
of  this  species.  The  punctations  are  coarse  and  rugose,  ad^^ent 
or  contiguous  centrally.  The  dark  brown  scutum,  which  is_ about 
as  wide  as  long,  has  flat  eyes  at  about  midlength  and  a  sinuous 
or  gradually  rounded  posterior  margin.  Its  pronounced  later^ 
grooves  are  impunctate  and  extend  to  the  posterior  margin;  the 
cervical  grooves  are  deep  and  converging  anteriorly,  superficial 
and  diverging  posteriorly. 
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320 


Figures  317  and  318,  cf,  dorsal  and  ventral  vievjs 
Figures  319  and  320,  5,  dorsal  and  ventral  views 
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RHIPICEPHALUS  TRICUSPIS  Donitz,  1906* 


(=  R.  LPNULATUS  Nexmann,  1907B). 
(Figures  317  to  320) 

THE  TRICUSPID  GLOSSY  TICK 


DISTRIBUTION  IN  THE  SUDAN 

Bahr  El  Ghazal;  All  from  GaluaJL-Nyang  Forest,  1953;  E.  T.  M. 
Reid  or  rfancock,  collectors:  2(5y,  2^  from  tiang,  Damaliscus 

korrigum  tiang,  April.  Id*  from  warthog,  Phacochoerxis  aethlopicus 
subspp.,  4  ^ptember.  1x5'  from  oribi,  Ourebia  ourebi  subspp.,  7 
June,  ls5  from  giraffe,  Giraffa  Camelopardalis  subspp.,  17  August. 
2dy,  1$  from  domestic  horse  from  Bxisseri,  ^0  June. 

R.  tricuspis  is  not  known  from  elsewhere  in  the  Sudan  but 
probaBly  also  occxars  on  the  west  bank  of  Equatoria  Province. 


DISTRIBUriON 

R.  tricuspis  is  scattered  throughout  Africa,  within  the 
Ethiopian  Faunal  Region, 

WEST  APRICA:  NIGERIA  (Unsworth  1949,1952.  Gambles  1951). 
TOGO  '(As  Ti.  glyphis:  Donitz  1910A).  SIERRA  LEONE  (Zumpt  1943A). 
PRENCH  WESt  MiCX  (Rousselot  1951,1953B).  PORTUGESE  GUINEA 
(Tendeiro  1951B,1952B,C,E,1953,1954).  GOLD  COAST  (Stewart  1935). 


*Dr.  G.  Theiler  has  kindly  made  an  extensive  study  of  the  morpho¬ 
logical  variation,  distribution,  ecology,  and  taxonomy  of  this 
species  especially  for  this  work.  See  also  her  review  of  R. 
tricuspis  (1947,  pp.  292-298). 
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CENTRAL  AJRICA:  «CAMEROONS  (Unsworth  1952.  Rageau  1953A.B). 
»FREMCfi  ^HklCSRlkL  AIRICA  Olousselot  1953B).  ^BELGIAN  CONGO  (Neumann 
1907B.  Massey  1908.  Schoenaers  1951^.  Nuttall  and  Warburton  1916. 
Schwetz  1927B.  Bequaert  19306,1931.  Fain  1949.  Theiler  and  Robin¬ 
son  1954.  Santos  Dias  1954D.  Van  Vaerenbergh  1954). 

EAST  AFRICA;  SUDAN  (Hoogstraal  1954B). 

ITALIAN  SCMALILAND  (Paoli  1916.  Stella  1940). 

UGANDA  (Neave  1912.  Mettam  1932.  Wilson  19500).  KENYA  (Lewis 
1931C.  Binns  1951).  TANGANYIKA  (Donitz  1910B.  As  R.  glyphis; 

Donitz  1910A.  Zumpt  1943A).  ” 

SOUTHERN  AFRICA;  ^ANGOLA  (Gamble  1914.  Sotisa  Dias  1950. 
Specimens  collected  by  Wellman  seen  in  BMNHj  see  also  HOSTS  below). 
MOZAMBIQUE  (Santos  Dias  19500,19520 ,D,H,1953B). 

NORTHERN  RHCDESIA  (Theiler  1947.  Matthysse  1954.  Theiler 
and  Robinson  1954).  »NYASALAND  (Neave  1912.  Warburton  1912. 

Theiler  1947.  Wilson  1950B). 

«BBCHUANALAND  (Donitz  1906,19108.  Theiler  1947).  SOUTHWEST 
AIRICA  (Donitz  1910B).  »UNI0N  OF  SOUTH  AIRICA  (Howard  1908.  Bed¬ 
ford  1920,1926, 193 2B.  Theiler  1947). 


HOSTS 

Domestic  animals  and  mar^  larger  game  animals  serve  as  hosts 
for  R.  tricuspis.  Immatoore  stage  hosts  in  nature  are  tmknown. 

Domestic  animals;  Horses  (Neumann  1907B,  Massey  1908,  Ztimpt 
1943A,'  Sudan  records  above).  Cattle  (Donitz  1910A,B,  Nuttall  and 
Warburton  1916,  Schwetz  1927B,  Zumpt  1943A,  Theiler  1947,  Wilson 
I95OB,  Binns  1951>  Rousselot  1951,19538,  Schoenaers  1951A,  Santos 
Dias  1953B,  Matthysse  1954>  Van  Vaerenbergh  1954).  Sheep  and 


*Theiler  (correspondence)  has  seen  additional  material  from  these 
territories. 
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goats  (Nuttall  eind  Warburton  1916,  Theiler  1947,  Wilson  1950B). 
Pigs  (Gamble  1914>  Tendeiro  1951E,1952E)  .  Dogs  (Gamble  1914, 
Nuttall  and  Warburton  1916,  Wilson  1950B,  Santos  Dias  1952D, 
Matthysse  1954). 

Wild  animals;  Lion  and  serval  (Wilson  1950B).  Leopard 
(ZumpT^43A.).  "‘'Wild  dog"  (Lewis  1931C).  Buffalo  (Wilson  1950B, 
Santos  Dias  1953B).  Forest  dwarf  buffalo  (Tendeiro  1951E,1952B, 

C ,E, 1953, 1954).  Zebra,  Lichtenstein ‘s  hartebeest,  and  sable 
antelope  (Santos  Dias  1953B).  Oribi  (gwape)  and  steinbuck 
(Wilson  I95OB).  Duikers,  various  (Wilson  195QB,  Santos  Dias 
1953B).  Waterbuck  and  bushbuck  (Mettam  1932).  Reedbuck  (Wil¬ 
son  I95OB,  Santos  Dias  1950D,1953B^ .  Oribi,  tiang,  and  giraffe 
(Sudan  records  above).  Bushpig  (Donitz  1910A,  Zumpt  1943A, 

Santos  Dias  195CD,1953B).  Warthog  (Wilson  195QB,  Saiitos  Dias 
1953B,  Sudan  record  above).  Hedgehog  (Neximann  1911).  Hares 
(Theiler  1947,  Wilson  1950B).  Fruit  bat  (Specimens  collected 
by  Karl  Jordan,  now  in  BI-JNHj  probably  a  decidedly  exceptional 
host). 


BIOLOGY 
Life  Cycle 

R.  trlcuspis  has  been  reared  by  Theiler  (correspondence) 
for  tHe  morphological  studies  reported  by  her  (1947).  The 
life  cycle  details  will  be  published  subseq\iently. 

Ecology 

In  order  to  determine  whether  there  might  be  ecological  or 
other  distributional  factors  between  R.  tricuspis  and  what  has 
been  reported  as  R.  lunulatus ,  Theiler  (correspondence)  has 
checked  all  locality  records  against  data  for  vegetation  type, 
rainfall,  extent  of  dry  season,  and  relative  humidity.  She 
finds  that  both  range  indiscriminately  from  (l)  dry  forests  of 
the  Rhodesian  highlands  through  (2)  highgrass-low  tree  savannah 
or  Guinea-southern  Congo  savannah,  and  (3)  acacia  desert  grass 
savannah  of  the  Sudan  and  northern  Kalahari  to  (4)  tall grass 
subtropical  evergreen  and  deciduous  tree  and  thorn  forest. 
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In  South  Africa  (Theiler  1947),  R.  tricuspis  occiirs  in  the 
warmer  areas  with  thorn  trees,  from  tEe  serai arid  bushveld  of  the 
Kalahari  to  the  moister  bushveld  of  the  lowveld  of  northern  and 
eastern  Transvaal  and  of  Natal.  It  is  absent  in  the  Karroo 
scrubveld,  the  open  grassveld  of  Orange  Free  State,  and  the 
raiddleveld  and  highveld  of  Transvaal. 

Dr.  Theiler 's  present  study  indicates  that  R.  tricuspis 
appears  to  be  resistant  to  a  wide  range  of  humidity  and  aridity. 
It  may  be  found  in  heavy  rainfall  areas  with  42  inches  annually 
and  in  areas  where  there  is  as  much  as  seven  months  of  drought. 
Santos  Dias*  (195CD,1952C)  records  of  R.  tricuspis  and^R.  lunu- 
latus"  are  from  areas  with  the  same  kinds  of  vegetatiorTarS 
drought  periods  and  the  same  average  rainfall.  Donitz’s  (1910B) 
specimen  from  Little  Namaqualand  probably  fell  from  its  host 
when  the  Trekboers  were  migrating  with  their  sheep  from  Bush- 
manland  and  the  southern  Kalahari  into  Namaqualand  in  search 
of  rains  and  pasturage. 

In  Northern  Rhodesia,  Matthysse  (1954)  found  adults  of  the 
tricuspid  brown  tick  mainly  in  the  tail  brush  of  cattle  but  also 
on  the  feet,  anus,  and  ears.  Most  specimens  that  I  have  seen 
have  been  from  the  tail  brush.  They  appear  to  be  present  chief¬ 
ly  during  the  rains  but  also  in  the  drj’-  season. 


DISEASE  RELATIONS 

MAN:  Specimens  from  Portugese  Guinea  have  been  reported 
to  be  free  of  Q,  fever  (Coxiella  burnetii ) . 

PIGS:  This  tick  is  "possibly  a  vector  of  porcine  piro- 
plasmosis  (Babesia  trautmanni)". 


RIMARKS 

R.  tricuspis  was  described  by  Donitz  (1906)  from  the  Kala¬ 
hari  of  Beciiuanaland .  The  following  year,  Neumann  (1907B)  des¬ 
cribed  R.  Itinulatus  from  the  Congo,  and  in  19ip(A)  Donitz  des¬ 
cribed  R.  glyphis~from  Togo  and  Tanganyika.  Donitz’s  papers 


-  775  - 


were  long  overlooked  by  earlier  workers,  and  obvious  specimens  of 
R,  iricuspis  were  identified  as  R.  lunulatus . 


Zumpt  (1943A,1950A)  accepted  the  differing  descriptions  of 
R.  tricuspis  and  R.  lunulatus  as  referring  to  septate  species. 

■Pfi  svnonvmLzed  R.^glyphis  under  R.  luntilatus  but  did  not  see^^ 
cinfirimens  of  R ."tricuspis .  Theiler  C194VJ  reared  R.  tricuspj^ 
aS  observed  that  the  raSige  of  variation  in  the  ^ 

from  a  single  female  included  characters  ascribed  to  R.  tricus^ 
Jto  R.  lunulatus.  For  the  purposes  of  the  present  wor^; 
Theiler  has  restudied  her” material  and  confirmed  her  earlier  ob- 
seSaUons!  Santos  Dias  (19500,1952))  described  differences 
Which  Theiler  has  found  to  be  intraspecific,  for  R.  tricuspj^ 
and  R*  lunulatus ♦ 

It  might  be  indicated  that  in  Theiler  and  Robinson  (1954) 
the  term  R.  lunulatus  is  used  only  for  literature  references  of 
that  name"  but  does  not  infer  that  these  authors  consider  R. 
lunulatus  to  be  a  veilid  species* 


In  the  following  description,  the  range  of  variation  in 
Theiler ‘s  material  is  noted.  Only  typical  specimens  were  des¬ 
cribed  in  her  1947  paper,  in  which  R.  tricuspij  was  compared 
with  R.  sinus  sinw^. 


identification 

Male;  The  somewhat  linear  arrangement  of  the  few  large, 
deen  s^al  punctations  identifies  R,  tricuspis  in  the  R.  simu^ 
group  within  which  it  stands  out  easily  by  the  curiously  sinuo 
Ssterror  mrgin  of  the  adanal  shields  that  ^e  Projected  ^re 
S  less  as  a  spur  at  the  inner  or  outer  juncture,  or  at  both 
junctures.  In  typical  specimens,  these  two 

the  pointed,  heavily  sclerotized  accessory  anal  shields  give 
tMs^ea  of  the  tick  a  tricuspid  appearance.  The  sp^like  outer 
juncture  is  pronounced  but  the  inner  point  is  frequently  mo^ 
aid  shorter.  Lateral  grooves,  usually  «®ll/"dxca^, 
rarely  may  be  much  reduced  or  indicated  by  only  a 
punctitioL.  The  posterior  grooves  ^e  typically  distinct  but  in 
some  specimens  tend  to  disappear.  /^Note  that  in  -* 

simpsoS  from  a  single  host  the  same  variation  in  scutal  grooves 
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occ^s.  Sman  rhipicephalid  species  that  crowd  into  a  small  area 
ol  the  host  frequently  show  these  modifications  .7  Snail  or  fine 
interstitial  punctations  are  present,  though  they  may  be  faint. 

^  pointed  dorsal  projection  that  typically  is  promi-. 
nent  but  in  some  specim^s  is  smaller,  though  still  poLtedf 
This  reddish  to  black  tick  iisually  has  a  pearshaped  body  and 
measures  up  to  3.5  mm.  or  even  4.3  mm.  long. 

Z^”^ale;  UsuaUy  small  size  (up  to  4.5  mm.  long  and  2.3  mm. 
association  with  the  male  distinguishes  this  sex  from 
T*  characters  to  distinguish  these 

define  in  view  of  the  frequent 

reduction  of  the  lateral  grooves  in  E.  s.  simus.  In  most  spec. 
ir^ns  ^  R.  tricuspis  the  shieldshaped  scutum  contrasts  id.th 
the  subcircui^  scutum  of  R.  s.  simus.  The  lateral  grooves 
are  char^teri  Stic  ally  short  Tshorier  than  in  R.  s.  simus)  and 
contain  four  to  six  closely  adjacent  punctations.”  - 

La^ae  ^  nymphs  have  been  described  by  Theiler  (1947)  and 
compared  with  those  of  R.  s.  simus. 
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RHIPICEPHALUS  ?SP. 


(not  illustrated) 


EQUATORIA  PROVINCE  RECORDS 

Imtonr  Ileterohyrax  brucei  hoonstra^i 
Im'jrok  Heteroh:/rax  brucei  hoor:straaIi 


Feb 

Feb 


REl-lARKS 

These  nyr.phs  were  orii-inally  identified  as  those  of 
niShlensi  (Hoor.straal  1954b1.  Subsequent  study  of  the 
^&of  iirkture  rhipicephalid  identification  ^^at 

thev  are  of  a  different  species  and  most  closely  resemble  R. 
mLilatus  Neumaiui,  1901,  (Theiler,  correspondence) 
species  from  southeastern  Africa  that  is  not  known  from  t 

Sudan. 

Mote  (pac'e  637)  that  it  is  quite  possible  that  these  spe^ 
imens  are  ihe"immature  stages  of  the  species  referred  to  herein 
as  R.  ?distinctus. 
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ANIMALS  AND  OTHER  SOURCES  FROM  WHICH 


TICKS  HAVE  BEEN  COLLECTED 


The  following  lists  are  a  resvime  of  Sudanese  tick  host  records 
in  the  present  collection.  The  fauna  of  Torit  District  in  Equatoria 
Province  has  been  most  thoroughly  studied,  that  of  Eastern  and  Juba 
Districts,  to  the  east  and  west  of  Torit  District  respectively,  has 
also  received  considerable  attention  though  not  to  the  extent  of 
that  in  Torit  District.  These  three  Districts  comprise  that  part 
of  Equatoria  Province  lying  east  of  the  Nile.  The  west  bank  of 
Equatoria  Province  remains  poorly  known  and  will  undoubtedly  pro^ 
vide  a  rich  source  of  new  data  to  future  workers. 

In  Bahr  El  Ghazal  Province,  the  area  from  Tirol  to  Wau  and 
northwards  has  been  fairly  well  studied;  the  remainder  of  this 
Province  has  been  surveyed  but  should  receive  more  attention. 

Upper  Nile  Province  is  the  least  stvidied  of  this  group  of  three 
Provinces  with  tropical  African  savannah  landscape  and  big  game 
animals.  Some  East  African  tick  species  presently  unknown  in 
the  Sudan  may  occur  on  animals  in  this  area.  Hosts  from  which 
ticks  have  been  collected  in  the  remaining  Provinces,  comprising 
desert  scrub,  semidesert,  and  desert  zones  of  the  Stidan,  are 
mostly  domestic  animals.  Kassala  and  Northern  Provinces  are 
less  well  represented  in  these  collections  than  Darfur  and 
Kordofan  Provinces. 

Equatoria  Province  data  are  more  representative  of  the  over¬ 
all  pictvire  of  host  parasite  relationships  than  those  of  other 
Provinces  and  are,  therefore,  reviewed  in  greater  detail  than 
data  for  other  Provinces.  Certain  significant  negative  data  are 
also  incliided. 
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EQUATORIA  PROVINCE  COLLECTING  LOCALITIES 
EAST  BANK 
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E^jUATCRIA  PROVINCE 


REPTILIA^^ 

OPHIDIA  (snakes) 

NAJA  KELANOLEUCA  Hallowell.  Black  Cobra. 

NAJii  HAJE  Lime.  Egyptian  Cobra. 

W^OTTEGIUS  Shaw.  Regal  P>-thon. 

IjS’&RCASf^TS'P.  POLYLSPIS  (Guenther).  Black  Manba. 

BOASDON  L.  LTMSATIIS  Pumeril  and  Bibron.  Comnon  House  Snake. 

Small  numbers  of  adults  of  the  snake  tick,  Aponomma  latum, 
were  foma  on  individual  hosts  of  the  above  species;  njonphs  were 
also  found  on  the  black  cobra.  All  specimens  were  taken  during 
the  dry  season  at  Torit  except  that  from  Boaedon,  which  was  coD— 
lected  during  the  rainy  season  at  Katire  in  the  forested  Tmatong 
Moxintains.  These  hosts  are  all  large,  poisonous  snakes.  Numerous 
specimens  of  the  same  and  smaller  snakes  examined  in  Torit  and 
other  Districts  of  Equatoria  were  free  of  ticks.  Ticks  are  usual¬ 
ly  found  between  the  host's  dorsal  scales,  especially  just  behind 
the  neck,  sometimes  on  the  head,  rarely  on  the  venter.  In  excop- 
tiongil  instances,  the  host  may  be  literally  covered  with  ticks  of 
this  species. 


LACERTILIA  (LIZARDS) 


VARAIRJS  N.  NILOTICUS  Laurenti.  Nilotic  Monitor  or  Waran. 


^Reptiles  were  identified  by  Dr.  K.  P.  Schmidt,  Emeritus  Chief 
Curator  of  Zoology,  Ctiicago  Natural  History  Museum.  Information 
on  the  same  and  other  reptiles  mentioned  in  the  text  was  kindly 
given  by  Mr.  A.  Loveridge,  Museum  of  Comparative  Zoology,  Harvard 
University,  who  has  published  a  paper  on  snakes  of  Torit  District 
(Sudaii  Notes  and  Records.  1955)* 
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This  large  lizard  is  common  in  Bquatoria  Province,  especially 
near  streams  and  in  association  with  trees.  A  few  among  many  spec¬ 
imens  examined  yielded  small  to  moderate  niimbers  of  nymphs  and 
adults  of  the  monitor  lizard  tick,  Aponomma  exornatum.  A  single 
lizard  yielded  a  nymphal  Amblyomma  nuttallT  and  i'our  nymphs  and 
a  male  of  A.  marmoreum  (group) .  The  incidence  of  infestation  is 
not  high.  ^Infested  monitors  were  found  in  Torit,  Juba,  and  Yei 
Districts. 

VARAI’HIS  E.  BCANTHBiATICUS  Bose.  Northern  Savannah  Monitor. 

This  monitor  is  less  common  than  niloticus  and  fewer  were 
examined.  Two  Torit  hosts  yielded  a  nymphal  A.  nut t alii  during 
the  dry  season  and  a  number  of  adults  and  nymphs  of  Aponomma 
exornatum  during  the  rainy  season. 

CHAMSLBO  G.  GRACILIS  Hallowell.  Graceful  Chamelon. 

A  nymph  of  the  elephant  amblyomma,  A.  tholloni  was  found 
on  a  chameleon  at  Lokila.  Many  other  chameleons  and  hundreds 
of  smaller  lizards  examined  in  eastern  Equatoria  Profince  were 
free  of  ticks. 


CHELONIA  (TORTOISES) 


KINECfS  B.  BELLIANA  Gray.  Bell’s  Eastern  Hinged-Tortoise. 

Land  tortoises  are  fairly  common  on  the  east  bank  of  Equatoria 
Province  and  are  not  infrequently  tick  infested.  Tortoises  must  be 
anesthesized  or  killed  in  order  to  find  ticks  attached  deep  in  the 
axillae,  otherwise  specimens  are  easily  overlooked.  A  pair  of 
adult  H.  truncatum  was  found  on  a  Juba  tortoise,  another  yielded 
numerous  ad\aits  and  nymphs  of  A.  marmoreum  (group).  The  latter 
species  was  found  in  small  nximEers  on  a  Torit  tortoise,  and  at 
Farajok  and  near  Meridi  two  tortoises  bearing  a  few  adults  of  A. 
nuttalli  were  taken. 


-  783  - 


AVES’^ 


FRANCOLINUS  CLAPPERTONI  GEDGII  Grant.  Uganda  Clapper ton  Franc olin 

These  common  savannah  birds  were  one  of  our  chief  articles  of 
diet  and  hundreds  were  rapidly  examined  for  ticks.  The  three  spec¬ 
imens  found,  all  from  Torit  during  the  dry  season,  were  a  nymph  of 
A.  nuttalli,  another  of  A.  cohaerens  (identification  questionable), 
and  a  female  H.  hoodi  hoodi . 

NUMIDA  MELEAGRIS  MAJOR  Hartlaub.  Uganda  Tvtfted  Guinea  Fowl 

As  many  of  these  common  savannah  birds  as  of  those  mentioned 
above  were  briefly  examined  with  equally  vinspectacular  results. 

Only  nymphs  were  found,  all  during  the  month  of  December.  These 
were  one  A.  cohaerens  (identification  questionable)  at  Ikoto,  five 
A.  variegatum  at  Kapoeta,  and  one  Hyalomma  sp.  at  Torit. 

GUTTERA  PDOUARDI  SETHa-lITHI  Neumann.  Blue-spotted  Forest  Guinea  Fowl 

These  handsome  birds  are  confined  to  forest  patches  and  open 
gallery  forests  and  therefore  very  localized  in  the  Sudan.  The  two 
specimens  examined  in  Lotti  Forest  in  April  yielded  eleven  larvae 
and  sixteen  nymphs  of  H.  par  mat a. 

SPHS-IORHYNCHUS  ABDIMII  (Lichtenstein).  Abdim’s  Stork 

Of  several  specimens  examined  at  Torit  during  the  dry  season, 
one  yielded  two  nymphs  of  H.  hoodi  hoodi  and  another  two  nymphs  of 
A.  variegatum  and  a  male  R.  s.  sanguineus.  Large  flocks  of  Abdim’s 
*storks  feed  in  durra  fields  Tn  Torit  District,  but  they  appear  to 
be  migrants  or  to  have  a  wide  range  of  feeding  areas. 


^Domestic  birds  are  listed  with  DQIESTIC  ANIMALS.  Bird  identifica¬ 
tions  were  provided  by  Dr.  A.  L.  Rand,  Chief  Curator  of  Zoology, 
Chicago  Natural  History  Museum,  who  also  kindly  checked  references 
to  birds  mentioned  elsewhere  in  the  text. 
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NEOTIS  CAFRA  DENHAMI  (Children).  Denham’s  Greater  Bustard 


In  Torit  District  ten  greater  bustards  from  open  savannah  were 
examined  during  the  dry  season.  A  male  A.  lepidum  and  four  male  R. 
s.  sanguineus  were  fovind  on  the  head  of  one  at  Torit  and  eight  ” 
males  of  the  latter  species  were  taken  from  the  head  of  another 
at  Ikoto. 

LISSOTIS  M.  MELANOGASTER  (Ruppell).  Black-bellied  Bustard 

Search  over  a  dozen  black-bellied  bustards  in  Eastern  and 
Torit  Districts  resulted  in  only  three  larvae  and  a  nymph  of  A. 
variegatum  at  Kapoeta  during  the  dry  season.  These  birds  are” 
common  in  open  grasslands  and  fields  in  Torit  District  and  es¬ 
pecially  numerous  in  Eastern  District. 

TURDUS  LIBONYANUS  CENTRALIS  Reichenow.  Great  Lakes  Kurrichane  Thrush 

A  specimen  examined  at  Obbo  late  in  the  dry  season  yielded  a 
single  nymph  provisionally  identified  as  A.  cohaerens. 

TCHAGRA  SENEGALA  ERLANGBRI  (Neumann) .  Sudan  Black-headed  Tchagra 
Siirike 

Several  specimens  were  examined.  One  at  Torit  during  the  diy 
season  was  infested  with  a  nymph  of  A.  variegatum.  This  is  one 
of  the  most  common  birds  of  the  areaT 

MAMMALIA* 

INSECT IVORA  (INSE3TIV0RES) 


FAMILY  EEINACEIDAE 

ATET.TiREC  PRUNHII  OWMI  Setzer,  1953.  Owen’s  Four- toed  Hedgehog 


^^ammal  host  identifications  are  based  on  Setzer ’s  (1956)  study  of 
mammals  (excluding  bats)  of  the  Sudan,  a  project  resulting  from  col¬ 
lections  made  for  the  present  study  of  ticks  and  related  studies  of 
other  ectoparasites.  Bat  hosts  were  identified  by  Mr.  C.  C.  Sanborn, 
formerly  Ciu-ator  of  Mammals,  Chicago  Natural  History  Museum. 
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Owen’s  foviT-toed  hedgehog  is  conmnon  in  eastern  Equatoria  but 
comparatively  few  were  examined  for  ticks.  At  Torit,  a  nymph  of 
A.  variegatum,  a  female  H.  leachii  muhsami,  and  three  male  and 
a  f emale  R .  s anguineus  were  found  on  hedgehogs  during  the  dry 
season,  a  single  female  of  the  latter  species  occurred  on  a 
Sunat  host  and  two  male  H.  leachii  muhsami  were  attached  to  a 
Tarangore  specimen.  A  ntimber  of  hedgehogs  at  Juba  were  free 
of  ticks. 


FAMILY  MACR03CELIDIDAE 

ELEPHANTULUS  FUSCIPES  (Thomas,  1894)-  Dark-footed  Elephant  Shrew 

The  only  specimen  of  dark-footed  elephant  shrew,  which  is 
rare  in  Torit  District,  was  foiand  to  have  two  nymphs  of  R.  pravus 
on  its  ears  (dry  season).  “ 

ELEPHANTULUS  RUFESC MS  HOOGSTRAALI  Setzer,  1956.  Hoogstraal’s 
lltifoixs  Elephant  ^hrew 

These  little  animals,  previously  identified  as  E.  rufescens 
d\mdasi  (Hoogstraal  1950»  Hoogstraal,  Huff,  and  Lawless  1950) > 
are  common  in  islands  of  vegetation  in  Torit  and  Eastern  Districts. 
Practically  every  specimen  is  infested,  often  heavily,  by  iramatme 
stages  of  R.  pravtis.  Occasionally  immature  R.  ©•  evertsi  attack 
these  animals  and  two  nymphs  of  R.  s.  sangtiinetts  were  among  the 
ticks  removed  from  the  himdreds  of  "elephant  shrews  handled  in 
this  area. 


FAMILY  SORICIDAE 


CROCIDURA  SP.  Shrew 

A  single  nymph  of  Ixodes  alluaiadi  from  the  tail  of  an  un¬ 
identified  shrew  from  Kipia  at  8(500  feet  elevation  in  the  Imatong 
Mountains  is  present  in  collections  of  the  British  Mviseum  (Natural 
History) . 

CROCIDURA  ITfAJISAE  TORITENSIS  Setzer,  1956.  Torit  Nyanza  Shrew 

Twenty-five  Torit  Nyanza  shrews  were  examined.  Two  of  them 
at  Torit  yielded  foiir  nymphs  of  H.  leachii  leachii  (subspecies 
uncertain) .  “ 
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CHIROPTBRA  (BATS) 


A  considerable  number  and  variety  of  bats  were  examined  on  the 
east  bank  of  Equatoria  Province  but  few  ticks  were  foTind  on  them. 
The  report  on  these  bats,  not  included  in  Setzer’s  (1956)  work  on 
Sudan  mammals,  will  be  presented  separately.  Caves  in  which  bats 
rest  in  this  area  are  rare  and  rock  crevices  usually  too  concealed 
and  narrow  for  examination  for  ticks. 

FAMILY  PTIROPIDAE 

ROUSETTUS  ABGYPTIACUS  (E.  Geoffroy,  1818).  Egyptian  Fruit  Bat. 

A  larval  A.  vespertilionis  was  found  on  a  fruit  bat  at  Lokwi. 
FAMILY  EMBALLONBRIDAE 

TAPH020US  PERFORATUS  HAIDINUS  Thomas,  1915.  Tomb  Bat. 

At  Stonat  several  larvae  of  A.  boueti ,  A.  confusus ,  and  A. 
vespertilionis  were  removed  fronTtomb  baisj^also  a  nymphal  A"T 
boueii .  ” 


FAMILY  RHINOLOPHIDAE 

RHINOLOPHUS  LOBATUS  Peters,  1852.  Horseshoe  Bat. 

flrilNOLOPiftjg  CLiVbsbS  2AMBESIENSIS  Andersen,  1904.  Horseshoe  Bat. 

Seven  larval  A.  boueti  were  found  at  Torit  on  R.  lobatvis  and 
a  nymphal  I .  simplex  simplex  on  a  Katire  specimen  oT  the  latter 
bat.  “ 


FAIilLY  VESPERTILIONIDAE 

*EPTESICUS  PUSILLUS  (Leconte,  1857).  Serotine  Bat. 

At  Torit,  a  larval  A.  confusus  was  taken  from  a  serotine  bat. 


*Host  name  on  collector *s  label;  host  identity  not  checked  by 
specialist  in  bats. 


^^IMETELLUS  ?MOLONBfI  (Thomas,  1891 ). 


Four  larval  A.  vespertilionis  were  found  at  Katire. 
^PACHYOTUS  SP.  Brown  Bat. 

Single  larvae  of  Argas  sp.  and  of  A.  confusus  infested  a 
broim  bat  at  Latome.  “ 

FAMILY  MOLOSSIDAE 

CHABREPHON  MAJOR  (Trouessart,  1897).  Free-tailed  Bat. 

A  Torit  specimen  was  infested  by  two  larval  A.  confusus . 


HOST  UNIDENTIFIED 

A  nymph  of  Ixodes  vespertilionis  was  taken  at  Torit. 


PRIMATES  (PRIMATES) 

FAMILY  LORISIDAE 

GALAGO  S.  SEINEGALMSIS  E.  Geoffrey,  1796.  Senegal  Galago  or 
Bus hbaby. 

One  of  the  eleven  galagos  taken  in  Torit  and  Juba  Districts 
was  infested  by  a  male  R.  s.  sanguineus . 

FAMILY  CERCOPITHECIDAE 

PAPIO  DOGUERA  HEUGLINI  Matschie,  1898.  Heuglin’s  Baboon. 

It  is  noteworthy  that  the  numerous  specimens  examined  in 
Torit  District  were  free  of  ticks. 


*Host  name  on  collector *s  label;  host  identity  not  checked  by 
specialist  in  bats. 
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CERCOPITHBCUS  MIT  IS  STUHmANNI  Matschle,  1898.  Stvihlman*3  Guenon 
Monkey . 


Twelve  specimens  examined  in  Lotti  Forest  and  the  Imatong 
Mountains  were  free  of  ticks. 

CIRCOPITHICUS  AEIHIOPS  SUBSP.  (Captive). 

Numerous  wild  specimens  of  this  common  monkey  were  free  of 
ticks  but  seventeen  adult  R.  s.  sangiiineus  were  removed  from  two 
caged  specimens  at  Torit.  ""Captive  monkeys  were  frequently  in¬ 
fested  but  the  vials  containing  ticks  removed  from  them  d\iring 
the  present  sttidy  have  been  lost. 

IRYTHROCEBUS  PAT  AS  P^HONOTUS  (Hemprich  and  Ehrenberg,  1832). 
East  African  Red  Monkey. 

None  of  many  specimens  examined  yielded  ticks. 


FAMILY  COLOBIDAE 

COLOBUS  POLYKCMOS  DCDINGAE  Matschie,  1913.  Didinga  Mountain 
Colobus  Monkey . 

A  single  female  Ixodes  schillingsi  was  found  in  Lotti  Forest 
on  the  eyelid  of  one  of^  twelve  colobus  monkeys  taken  in  Torit 
District.  These  monkeys  inhabit  forests,  fairly  dense  stands 
of  trees  along  streams  and  rivers,  and  restricted  savannah  areas 
with  nvunerous  trees. 


(PANGOLINS) 

FAMILY  MANn)AE 

MANIS  TEMMINCKII  Smuts,  1832.  Temminck's  Pangolin. 

No  ticks  were  found  on  the  single  pangolin  taken  in  Torit 
District,  where  this  animal  is  exceedingly  rare. 
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LAGCMORPHA  (HARES  and  RABBITS) 


FA14ILY  LEPORIDAE 


POELAGUS  MARJORITA  OWMI  Setzer,  1956.  Owen's  Grass  Rabbit  (or  Hare). 

A  number  of  specimens  of  this  strange  and  highly  localized 
grass  rabbit  from  the  Katire  area  were  free  of  ticks  but  two 
individuals  taken  during  the  rainy  season  at  Magwe  yielded  a 
male  and  female  R.  pravus  and  31  exceptionally  heavily  punctate 
adult  R.  s.  sanguineus. 

LEPUS  CAPENSIS  CRAWSHAfI  DeWinton,  1899.  Crawshay’s  Hare. 

Ticks  from  these  hares  at  Ikoto  included  a  nymph  of  R.  _s. 
simus,ten  female  R.  arnoldi ,  nineteen  adult  R.  pravus  and~a  male 
H.  leachli  muhsam.  A  hare  from  Nagichot,  aT  6^00  feet  elevation 
in  the  Didinga  Mountains,  bore  two  female  R.  s.  sanguinetts .  These 
hares  are  common  in  elevations  somewhat  above” the  average  of  the 
plains  of  Torit  District. 

LEPUS  VICTORIAE  MICROTIS  Heuglin,  1865 .  Victoria  Hare. 

Victoria  hares,  frequently  tick  infested,  are  common  in  the 
savannah  from  Torit  to  Juba.  The  only  immature  tick  found  was  a 
nymph  of  R.  s.  simus  at  Torit  during  the  dry  season.  Many  were 
attacked  %•  moderate  numbers  of  adults  of  R.  _s.  sanguineus ,  fewer 
by  R.  pravus ,  and  one  by  Ixodes  rasus  ?sub'species. 

LEPUS  CAPENSIS  SUBSP. 

Several  Kapoeta  specimens  of  this  yet  unidentified  hare  were 
infested  by  all  stages  of  R.  pravus  and  by  two  nymphs  of  A. 
variegatum  and  one  female  H.  leachii  muhsami. 

LEPUS  SP. 

Hosts  from  various  sources  were  infested  by  advilt  R.  _s. 
sangviineus . 
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RODEtfTIA  (rodents) 


The  paucity  of  tick  speciiaens  from  Equatoria  Province  rodents 
is  of  particular  interest  since  several  thousand  savannah-inhabiting 
rodents  were  examined  under  conditions  most  likely  to  retain  ecto¬ 
parasites  and  reveal  them  after  sacrificing  the  animals.  Many 
rodents  foiind  to  be  infested  in  Equatoria  Province  are  from  the 
limited  collections  from  mountains  and  high  altitude  forests, 
riparian  brush  and  forests,  and  stands  of  trees  and  shrubs  in 
and  about  villages.  In  other  parts  of  East  Africa,  findings  have 
been  similar  relative  to  rate  and  type  of  infestation  of  rodents. 
Although  African  rodents  are  generally  reputed  to  harbor  numerous 
ticks,  it  appears  evident  that  a  large  nvtmber  of  savannah  species 
do  not  conform  with  this  generalization.  The  ubiquitous  field 
rodents  such  as  Arvicanthis  and  Lemniscomys  are  frequently  para¬ 
sitized  by  the  nest-inhabiting  immatvire  stages  of  H.  1.  leachii 
and  R.  simus  but  seldom  by  other  ticks.  ”  ” 

Theiler*s  (194 9C)  observations  in  South  Africa  are  similar. 

She  reports;  “It  has  always  been  taken  for  granted  that  the 
nvimerous  species  of  our  field  mice  serve  to  feed  the  immature 
stages  of  all  those  ticks  of  which  the  adults  only  are  to  be 
found  on  our  domestic  stock.  Thus  far  the  tick  stirvey,  in  it¬ 
self  still  very  incomplete,  does  not  bear  out  this  assumption. 

Our  field  mice  are  extraordinarily  free  of  parasites  -  as  I  know 
from  personal  trapping  experience  and  as  Dr.  Roberts  and  Mr. 

Davis  will  bear  me  out.  The  nvutibers  present  on  individual  mice, 
and  on  the  mouse  population  in  general,  in  no  way  correspond  with 
the  number  of  adults  found  on  the  large  herbivores  and  carnivores” . 

It  is  significant  that  in  desert  and  semidesert  areas  from 
northern  Africa  to  the  Far  East  where  Hyalomma  and  Ornithodoros 
ticks  are  common,  rodents  are  the  most  important  hosts  of  im¬ 
mature  stages  of  both  genera  and  also  of  adult  Ornithodoros. 

FAlilLY  SCIURIDAE 

HILI03CIURUS  GAMBIANUS  HOOGSTRAALI  Setzer,  1954.  Hoogstraal*s 

Gambian  Tree  Squirrel. 

Ticks  are  rare  on  tree  squirrels  and  the  two  male  R.  _s. 
sanguineus  on  hosts  at  Ikoto  and  Torit  were  taken  in  close 
proximity  of  villages. 
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EUXHIUS  ERYTHROPUS  LEUCOUMBRINUS  (Ruppell,  1835).  Light- sided 
JjTound  SqmrreT!! 

All  stages  of  the  specific  parasite  of  ground  squirrels,  H. 
houyi,  infest  a  good  proportion  of  these  common  animals  on  the”* 
easi  bank  of  Equatoria  Province.  Specimens  were  taken  during 
the  dry  season  at  Kapoeta,  Torit,  and  Latome.  Six  nyn5)hs  of  A. 
variegatiim  were  also  found  on  a  groimd  squirrel  at  Torit.  "* 

EUXHIUS  IRYTHROPUS  ?LACUSTRIS  (Thomas,  1905). 

A  specimen  examined  at  Yei  was  infested  by  a  nymph  and  a 
male  H.  hotiyi. 


FAMILY  CRICBTIDAE 

TATERA  BENVEOTJTA  BMVBTOTA  (Hinton  and  Kershaw,  1920).  Benvenuta 
Tat era. 

Tatera  gerbils,  although  numerous  in  the  Torit  vicinity, 
yielded  only  fifteen  nymphs  of  R.  s.  sinms  and  two  of  H.  1. 
?leachii.  Two  burrows  of  these'’anTmals  yielded  eleven'”nymphs, 
four  females,  and  five  males  of  the  former  species.  The  adult 
ticks  were  unengorged. 

TATERTT.T.US  EMIN  I  EMIN  I  (Thomas,  1892).  Emin's  Lesser  Tatera. 

These  are  about  as  common  as  the  Benvenuta  Tatera  but  no 
ticks  were  found  on  them.  Approximately  a  hundred  of  each  of 
these  tateras  were  examined. 

FAMILY  MURIDAE 

GRAMMCMYS  MACMniAM  ERYTHROPYGUS  Setzer,  1956.  Red-rumped 
Arboreal  Rat. 

Upwards  of  seventy  arboreal  rats  examined  in  and  around  Torit 
were  not  infested,  however,  a  nymph  tentatively  identified  as  A. 
cohaerens  was  taken  on  a  host  at  Obbo. 


_  792  - 


ARVICANTHIS  NILOTICUS  JEBELAE  Heller,  1911.  Southeastern  Sudan 
Kusu  or  Grass  Rat. 

Large  numbers  of  this  rodent,  possibly  the  most  common  one 
in  Torit  and  Juba  Districts,  yielded  only  a  few  nymphs  of  H.  1. 
?leachii  and  R.  s.  simis.  However,  burrows  examined  during  the 
dry  season  at” Ju^a  and  Torit  were  inhabited  by  fairly  large 
nvimbers  of  nymphs  and  recently  molted,  unfed  adults  of  the  same 
tick  species. 

LEMNISCCMYS  MACCULUS  MACCULUS  (Thomas  and  Wroughton,  1910).  Striped 
Grass  Mouse. 

Four  nymphal  R.  s.  simus  were  taken  from  this  •uncommon  mouse 
at  Torit.  ”  ” 

LHiNIXCMYS  STRIATUS  MASSAICUS  (Pagenstecker,  1855).  Masai  Striped 
Grass Mouse . 

The  Masai  striped  grass  moxise  is  exceedingly  common  in  eastern 
Equatoria  Province  and  many  were  examined.  A  small  nxunber  of  inu 
matures  of  R.  s.  simus  were  foxmd  on  a  few  grass  mice  and  in  the 
nests  of  otRerl.  A  nymphal  H.  aciculifer  was  also  taken  on  a 
grass  movise  at  Torit.  ” 

MASTOMYS  NATALENSIS  laiAILIAE  (Heller,  1914).  Ismailia  Multimammate 
Rat. 

Two  multimammate  rats  infested  by  a  few  nymphs  of  Ixodes 
nairobiensis  were  found  at  Torit  and  in  Lotti  Forest.  This  ■tick 
was  not  found  on  other  mammals  in  the  Sudan.  At  Torit  and  Ikoto 
two  hosts  yielded  a  few  immature  R.  s.  simus.  Over  a  hundred  other 
multimammate  rats  examined  in  TorTt ,” Juba ,  and  Eastern  Districts 
were  free  of  ticks. 

PRACTiYS  TULLBERGI  SUDAMSHSIS  Setzer,  1956.  Lotti  Forest  Soft-fvirred 
ftat . 

This  rat  inhabits  higher  altitudes  of  Torit  District.  Fotir 
specimens  in  Lotti  Forest  were  infested  by  a  few  immature  ticks 
representing  H.  aciculifer,  H.  _1.  ?leachii ,  R.  s.  simus,  and  R. 
?arnoldi.  No” ticks  were  found  on  twenty_iwo  otHer  specimens  Tn 
Lotti  t'orest . 
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ACg-ff S  HYSTRELLA  Heller,  1911.  Nimule  Spiny  Mouse. 


Many  spiny  mice  representing  various  species  and  subspecies 
were  unsuccessfully  examined  in  eastern  Equatoria  but  at  Nimule 
eight  specimens  of  A.  hystrella  yielded  a  few  immatures  of  A. 
brumpti  and  H.  1.  ?Teachii. 

FAMILY  GLIRIDAE 

GRAFHITJRUS  MURINUS  SUDANENSIS  Setzer,  1953.  Sudan  Dormouse. 

It  is  interesting  to  note  that  no  dormice,  which  are  common 
in  village  trees,  huts,  and  houses  in  Torit  District,  were  infested 
by  ticks. 


FAMILY  THRYONOl’IYIDAE 


•*MARSH  RAT*' . 

Several  adults  of  R.  simpsoni ,  the  specific  parasite  of  cane 
rats,  also  known  as  marsh  rats  or  edible  rats,  from  Yei  are  present 
in  Sudan  Government  collections. 

THRYONCMYS  GREGOR lANUS  SUBSP.  Cane  Rat. 

A  single  male  R.  simpsoni  was  found  on  a  cane  rat  at  Torit. 

The  few  other  cane  rats  examined  there  were  brought  in  dead  by 
tribespeople,  which  may  have  accounted  for  the  absence  of  ticks 
on  them. 


CARNIVORA  (carnivores) 


Infestation  density  ranging  from  light  to  fairly  heavy  but 
representing  only  a  very  limited  number  of  tick  species  and  sutu 
species  is  a  feature  of  carnivores  in  Equatoria  Province  and  in 
most  of  East  Africa  and  southern  Africa.  In  West  Africa  the 
variety  of  carnivore  infesting  ticks  is  frequently  somewhat  greater. 
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FAINTLY  CMIDAE 


Available  data  tend  to  indicate  that  H.  leachii  leachii  favors 
members  of  this  family  over  all  other  carnivores.  It  is  certainly 
more  numerous  on  canines  than  H.  leachii  muhsami,  not  only  in  Equa¬ 
tor  i  a  Province  but  elsewhere  in  Africa. 

CAinS  AUREUS  SOUDAN ICUS  Thomas,  1903.  Sudanese  Jackal. 

The  Sudanese  jackal  is  numerous  around  Torit  village  but  only 
twelve  were  examined  for  ticks.  H.  leachii  leachii  was  represented 
by  183  adults  and  one  nymph,  H.  leachii  muhsami  by  four  adults,  R. 
sanguineus  sanguineus  by  53  aHults,  ft.  simus  siimis  by  33  adults,”" 
fe.  pravus  by  a  single  female,  and  A.~variegatum  by  five  nymphs 
and  two  larvae .  ~ 

CANTS  KESQ-IELAS  ELGONAE  (Thomas,  1914).  Elgon  Black-backed  Jackal. 

A  single  black-backed  jackal  from  Yubo  was  infested  by  36 
adult  H.  1.  leachii.  On  two  Torit  specimens,  a  male  of  the  same 
subspecies  and  three  adults  of  R.  _s.  sanguineus  were  found. 

LYCAON  PICTUS  SaiALICUS  Thomas,  1904.  Somali  Hunting  Dog. 

Five  pairs  of  adult  R.  simus  senegalensis  were  collected  from 
a  Somali  hunting  dog  at  NTrauTel 

FAMILY  IWSTELIDAE 

MELLIVORA  CAPEIiSIS  ABY3SINICA  Hollister,  1910.  Ethiopian  Ratel 
or  Honey  Eaxlger. 

The  only  specimen  known  from  this  Province  yielded  three 
adults  of  H.  leachii  muhsami  and  fourteen  of  R.  s.  simus. 


FAMILY  VIVmiDAE 

GENETTA  TIGRIHA  AEQUATORIALIS  Heuglin,  1866.  Equatorial  Genet. 

Five  Torit  hosts  were  infested  by  two  pairs  of  adult  R.  s. 
sanguinexis,  three  adult  H.  leachii  muhsami,  and  a  larval  A. 
variegatum.  Several  other  genets  in  Torit  District  were  Tree  of 
ticks. 
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CIVErTICTIS  CIVErTA  CONGICA  Cabrera,  1929.  Congo  Civet. 


Five  hosts  at  Torit  and  Obbo  during  the  dry  and  rainy  seasons 
yielded  a  pair  of  adult  Ixodes  cavi^^pus,  seven  adult  R.  s.  simus, 
a  pair  of  adult  R .  s .  sanguineus,  fifteen  adult  and  two” njmphal 
H.  1.  leachii,  and  Thirty  advilt  H.  leachii  muhsami. 

HERPESTBS  SANGUINEUS  SANGUINEUS  (Ruppel,  1835).  Black. tipped 
Mongoose . 

Several  animals  were  examined  between  Juba  and  Kapoeta  but 
ticks  were  found  only  on  one  at  the  latter  locality.  They  were 
six  immatures  of  A.  variegatum  and  seventeen  adult  H.  leachii 
muhsami.  ~  “ 

ICHNSUMIA  ALBICAUDA  ALBICAUDA  G.  Cuviet,  1829.  White-tailed 
Mongoose . 

A  few  adults  and  two  nymphs  of  H.  1.  leachii  were  found  on 
specimens  at  Yei  and  Torit.  InfestaTions  of  M.  leachii  muhsami 
were  much  heavier,  approximately  two  hundred  advilts  and  three 
nymphs  having  been  taken  from  seven  hosts  in  these  localities. 
Several  other  white-t ailed  mongooses  examined  were  not  parasitized. 

FAMILY  HYAENIDAE 

CROCUTA  CROCUTA  FORTIS  Allen,  1924.  Spotted  Hyena. 

The  only  spotted  hyena  taken  at  Torit  was  host  to  eight 
pairs  of  adult  R.  s.  simus. 

CROCUTA  CROCUTA  SUBSP. 

At  Jebel  Kathangor  a  nymphal  A.  variegatum  was  the  only 
tick  found  on  a  spotted  hyena. 

FAMILY  FELIDAE 

FELIS  IXBICA  UGAM)AE  Schwann,  1904.  Uganda  Wild  Cat. 

An  Opari  specimen  yielded  a  male  A.  lepidum  and  a  male  R. 
s.  sanguineus;  another  at  Torit  a  female  H.  leachii  muhsami. 
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F£LIS  SERVAL  PHILLIPSI  Allen,  1914.  Phillips »  Serval. 


Three  pairs  of  adxilt  R.  s.  3ang\u.neus  were  fomd  on  a  serval 
at  Torit.  ^ 

PAMTHERA  PARDUS  CHUI  Heller,  1913.  East  African  Leopard. 

Several  leopards  examined  at  various  localities  throughout 
Bquatoria  Province  were  free  of  ticks. 

PANTHERA  LEO  LEO  Linnaeus,  1758.  African  Lion. 

Only  two  of  many  lions  examined  yielded  ticks;  these,  from 
Torit,  were  ten  adult  H.  1.  leachii  and  nine  adult  R.  s.  simus. 

TUBULIDENTATA  (AARD-VARKS) 


Aard-varks  (ORYCTEROPODIDAE,  Orycteropus  afer)  were  not  en¬ 
countered  in  this  Province. 


PROBOSCIDEA  (ELEPHANTS) 


FAMILY  ELEPHANTIDAE 

LCgQDOtrrA  AFRICANA  CBCYOTIS  Matschie,  1900.  Sudan  Plains  Elephant. 

No  elephants  were  examined  in  this  Province  west  of  the  Nile 
but  specimens  of  D.  c.  circvimguttatus  fotind  on  grass  near  Kajo 
Kaji  probably  had” been  associated  with  these  animals.  East  of 
the  Nile  four  of  many  elephants  seen  immediately  after  death 
were  infested.  The  numbers  of  ticks  on  each,  all  adult  A. 
tholloni ,  were  six,  twelve,  23,  and  197.  It  is  of  interest 
that  in  Bahr  EH  Ghazal  Province  nmerous  elephants  were  infested 
only  by  large  numbers  of  R.  simus  simus  and  R.  simus  senegalensis , 
none  the  specific  elephant  parasite,  A.  tHolloni . 
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HYRApOIDEA  (HYRAXES) 


FMILY  PROCAVIIDAE 

HETEROHYRM  BRUCEI  HOOGSTRAALI  Setzer,  1956.  Hoogstraal*s  Large- 
toothed  Rock  Hyrax . 

This  is  the  common  hyrax  of  rocky  outcrops  in  the  plains  east 
of  the  Nile  and  some  twenty  were  examined.  Thirteen  larvae  and  a 
female  A.  brumpti  infested  three  specimens  at  Iraurok  and  Imatong. 
Eleven  adults  and  a  nymph  of  the  East  African  hyrax  tick,  H. 
bequaerti,  were  also  attached  to  the  two  Imurok  specimens  "as 
well  as  a  single  male  R.  s.  sanguineus.  Twenty-one  immature 
R.  ?sp.  were  also  fovmH  on  these  hyraxesj  these  latter  may 
prove  to  be  R.  ?distinctus.  Elsewhere  in  Toriv  and  Juba  Districts 
no  ticks  occurred  on  these  hyraxes. 

PROCAVIA  HABSSSINICA  SLATINI  Sassi,  1906.  Slatin»s  Rock  Hyrax. 

In  western  Juba  District  and  west  of  the  Nile,  Slatin*s 
rock  hyrax  is  common.  A  single  male  R.  ?distinctus  was  taken 
at  Rejaf  and  seven  male  H.  bequaerti  at  Lui.  Soth  ticks  are 
specific  on  hyraxes.  ” 


PIRISSODACTYLA  (ODD-TOED  UNGULATES) 


FAIilLY  RHINOCEROTIDAE 

CERATOTHERIUIi  SDiUI^  C^ONI  (Lydekker,  1908).  Northern  Square- 
lipped  or  White  Rhinoceros . 

PIC  EROS  BICORNIS  SCTIALIENSIS  (Potocki,  1900).  Somali  Black 
Rhinoceros. 

No  ticks  from  either  of  these  animals  are  available  from 
the  Sudan  and  none  were  examined  for  ectoparasites  dioring  the 
present  investigation.  The  white  rhinoceros  occurs  only  west 
of  the  Nile  and  the  black  rhinoceros  only  east  of  the  Nile  though 
stragglers  of  the  latter  are  reputed  rarely  to  be  seen  west  of 
the  Nile.  It  is  probable  that  the  Sudan  specimens  of  A.  rhino- 
cerotis  and  D.  rhinocerinus  from  both  Eiquatoria  and  Bslir  El  Ghazal 
Provinces,  aEl  found  on  grass,  were  associated  with  these  animals. 
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ARTICDACTYLA  (EVEN-TOED  UNGULATES) 


FAMILY  SUIDAE 

PHACOCHOERUS  AETHIOPICUS  BUFO  Heller,  1914.  Sudan  Warthog. 

A  warthog  at  Lugurren  was  infested  by  a  female  H.  tnincatum, 
fifteen  adult  R.  simus,  and  a  male  R.  simus  senegalensis .  "M, 

Sunat,  25  adults  of  R.  simus  senegalenlis  were  taken  i'rom  one  host 
and  at  Kheirallah  seven  adults  o:^  the  sa^  tick  were  fo\ind  on  a 
warthog.  Several  warthogs  in  Torit  District  were  uninfested. 

SUS  SCROFA  SENNAARERSIS  Gray,  1868.  Sudan  Wild  Boar. 

Two  \fild  boars  near  Torit  were  infested  by  a  few  adults  of 
H.  truncatum,  R.  pravus,  and  R.  s,  simus. 

FAMILY  HIPPOPOTAMIDAE 

HIPPOPOTAMUS  AMPHIBIUS  AMPHIBIUS  Linnaeus,  1758.  Hippopotamus. 

Two  hippos  shot  at  Nimule  in  May  and  October  (rainy  season) 
each  had  a  pair  of  adult  R.  s.  simus  attached  to  the  ears. 

FAMILY  GIRAFFIDAE 

GIRAFFA  CAMELOPARDALIS  SUBSP.  Nubian  Giraffe. 

Scattered  giraffe  populations  occur  from  the  Nile  eastward 
at  least  to  Kapoeta  but  no  specimens  were  obtained  for  the  present 
stvidy.  A  comparatively  large  amount  of  significant  data  on  iiv. 
festation  of  giraffes  is  presented  under  Bahr  El  Ghazal  Province. 

FAMILY  BOVIDAE 

SYNCERUS  GAFFER  AEQUINOGTIALIS  (Blyth,  1866) .  Northeastern  B\iff alo 

Buffalos  are  common  from  Yei  District  eastwards  and  are  al¬ 
most  invariably  infested  by  ticks  all  of  which  (in  the  present 
collection)  are  adults.  The  buffalo  amblyomma,  A.  cohaerens, 
however,  is  represented  by  only  a  single  collection  oi  34  males 
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from  the  Boma  Plains;  fifteen  male  A.  lepldum  were  taken  from  the 
same  animal,  along  with  twenty  R.  sT  simus,  eighteen  R.  siraus 
senega! ensis,  a  single  R.  s.  sangrilneus ,  and  55  A.  variegatum. 
Variable  numbers  of  this  last  tick  infest  almost” every  bui'falo 
on  the  east  bank  of  Bjuatoria  Province.  Small  numbers  of  H. 
rufi^s  and  H.  tioincatum  on  a  few  buffalos  in  this  Province 
are  in  strilang  contrast  to  the  high  rate  and  density  of  infes¬ 
tation  by  these  ticks  in  northeastern  Bahr  KL  Ghazal  Province. 

In  eastern  Equatoria,  infestations  of  R.  s.  sinus  are  most  com¬ 
mon  next  to  those  of  A.  variegatum.  in  J^a  and  Yei  Districts 
smaller  numbers  of  R.”compo situs,  R.  longus,  and  R.  supertritus 
have  been  coUectecTf rom  buiialos.”  ” 


Possibly  the  most  interesting  data  resulting  from  listing 
the  antelopes  below  are  the  generally  low  or  moderate  numbers 
of  ticks  infesting  them  on  the  east  bank  of  Equatoria  Province. 
Had  more  collections  been  obtained  during  the  rainy  season,  the 
rate  and  density  of  infestation  might  have  been  somewhat  higher. 

TRAGHAPHUS  SCRIPTUS  BOR  Heuglin,  1877.  Nile  Bushbuck. 

Several  bushbucks  obtained  near  Nimule  were  uninfested. 

TAUROTRAGUS  DERBIANUS  GIGAS  (Heuglin,  1863).  Derby *s  Giant  Eland. 

Near  Meridi,  five  adult  B.  annulatus  and  thirteen  adult  B. 
decoloratus  were  taken  from  sTgiant  eland.  ” 

TAUROTRAGUS  CSIYX  PATTffiSONIANUS  Lydekker,  1906.  East  African 
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An  eland  at  Loronyo  bore  a  female  A.  leyidum  and  a  pair  of 
adults  and  seven  nymphs  of  A.  variegatim.  Single  adults  of  R. 
s.  simus  were  the  only  tick's  found  on  two  elands  near  Torit  and 
Ifidepo.  At  Tarangore  another  yielded  four  adult  R*  sanguineus 
and  one  at  Terakeka  a  single  adult  R.  e.  evertsi 


CEPHALOPHUS  CAHIULUS  MUSCULOIDES  Heller,  1913.  Eastern  Blue  Duiker. 


Blue  duikers  are  not  uncommon  in  the  mountain  forests  east 
of  the  Nile  but  they  are  difficult  to  obtain.  A  female  H. 
parmata  has  been  taken  from  an  animal  in  the  Noli  Hills. 
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SYLVICAPRA  GRMvlIA  ROOSEVELTl  Heller,  1912.  Roosevelt»s  Diiikerbok. 


Five  adtilts  and  two  nymphs  of  A.  variegatum  were  infesting  a 
duikerbok  near  Torit.  Several  others  in  this  area  were  uninfested. 

KOBUS  DEFASSA  HARNIffil  (Murie,  1867).  Harnier‘s  Waterbuck. 

''Several”  H.  aciculifer  from  Muragatika  have  been  reported  in 
literature.  WaTerbucks  that  we  examined  near  the  Nile  were  un¬ 
infested. 

ADENOTA  KOB  LEUCOTIS  (Lichtenstein  and  Peters,  1854).  White-eared 

Woh. 

No  ticks  were  recovered  from  a  few  kobs  shot  in  Eastern 
District. 

REDUNCA  BOHOR  COTTONI  (W.  Rothschild,  1902).  Cotton’s  Reedbuck. 

A  few  reedbucks  examined  near  Nimule  and  Juba  yielded  no 
ticks. 

HIPPOTRAGUS  BQUINUS  BAKERI  Heuglin,  1863.  Baker’s  Roan  Antelope. 

About  half  the  roans  obtained  in  Juba,  Torit,  and  Eastern 
Districts  were  parasitized  by  small  numbers  of  adult  ticks  repi- 
resenting  A.  lepidum,  A.  variegatum,  R.  append iculatus  (rare 
east  of  the  Nile) ,  R.  e.  evertsi ,  R.  s.  sanguineus,  and  R.  s. 
sinus.  ” 

DAIvlALISCUS  KORPIGUM  TIAITO  (Heuglin,  1346).  Tiang. 

Sudan  Government  collections  contain  single  adults  of  A. 
lepidum  and  R.  s.  simus  from  Terakeka. 

ALCELAPHUS  3USELAFHUS  ROOSETELTI  (Heller,  1912).  Roosevelt’s 
Hartebeest . 

In  Torit  District  from  one  to  fifteen  ticks  were  foiind  on 
infested  hartebeests,  locally  called  "teL-tel”,  but  a  niimber  of 
others  examined  were  tickless.  Adxilts  and  nymphs  of  A.  lepidum 
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and  A.  variegatvun  were  represented  as  well  as  fifteen  adiilt  R.  e. 
evertsi ,  single  adults  ff  R.  pravus  and  H.  aciculifer,  and  ^paJr 
of  B.  deco lor at us. 

ALCELAPHUS  BUSELAFHUS  SUBSP. 

Two  male  H.  aciculifer  from  an  unidentified  hartebeest  from 
Atiambo  (Alungwe)  are  present  in  Sudan  Government  collections. 

0I3REBIA  OUREBI  AEQUATORIA  Heller,  1912.  Southern  Sudan  Oribi. 

Approximately  one  in  eight  oribis  examined  in  Torit  District 
was  tick  infested.  The  number  of  parasites  per  animal  was  eight 
or  less.  Single  nymphs  of  A.  nutt^li ,  A.  variegatum,  H.  acicu¬ 
lifer,  and  R.  pravus,  as  weTl  as  adults  of  rf.  acictJlifer,  R. 
pravus ,  andTR.  s.  sangviineus  were  found.  “*  *” 

RHYNCHOTRAGUS  GUEOTHERI  St»irrHII  Thomas,  1901.  Smith's  Long- snouted 
Dik-dik. 

The  rate  and  density  of  tick  infestation  of  the  long- snouted 
dik-dik  are  similar  to  that  of  the  oribi.  Near  Torit  and  Ikoto, 
two  specimens  bore  three  and  fifteen  nymphal  A.  variegatum,  others 
single  adults  of  H.  leachii  muhsami  and  R.  pr'avus,  and  two  yielded 
seven  adults  of  tlie  latter  species. 

GAZSLLA  GRAI'^TI  BRIGHTI  Thomas,  1901.  Bright's  Gazelle. 

Bright's  gazelle,  to  the  best  of  our  knowledge,  occurs  only 
in  Eastern  District.  A  specimen  at  Jebel  Kathangor  in  December 
was  infested  by  sixteen  nymphs,  evenly  divided  between  A.  lepidum 
and  A.  variegatum,  and  four  ad\xlts  of  the  former  species. 


MAN 

Europeans  and  Americans  who  venture  into  the  field  in  eastern 
Equatoria  commonly  pick  a  few  ticks  off  themselves  afterwards. 

The  ticks  are  usually  quickly  noticed  due  to  the  open  clothing 
and  numerous  baths  that  are  indulged  in  this  area.  Available 
specific  records  derive  only  from  our  own  party;  other  persons 
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inTormed  us  of  being  bitten  by  ticks  but  failed  to  preserve  the 
specimens.  No  infestation  of  indigenous  people  was  observed. 

Ticks  actually  feeding  on  man  at  Torit  and  Ikoto  were  nymphal 
A.  variegatum  and  R.  appendiculatus ,  female  R.  pravus  and  R.  s. 
simus,  and  male  R. "pravus,  R.  s.  sanguineus, "’and  ,  s.  siinus;"’the 
last  named  tick  was  also  recorded  at  luba.  The  n^pTl  of  R.  appen- 
diculatus  taken  from  the  leg  of  one  of  oior  party  at  Torit” the  day 
after  returning  from  Kajo  Kaji  is  of  especial  interest  since  the 
parasite  undoubtedly  attached  at  Kajo  Kaji,  some  three  hundred 
miles  from  Torit. 

Ticks  removed  from  human  beings  but  not  attached  were  adults 
of  the  three  rhipicephalid  species  noted  above.  A  male  R.  s. 
sanguineus  “from  man"  at  Khor  Lado  was  presented  by  Kr.  ReiH. 

STRUCTURES 


HUMAN  DWELLINGS 

Three  specimens  of  the  African  relapsing  fever  vector,  0. 
moubata,  were  collected  in  a  hut  at  Liria  (cf.  page  121).  Others 
have  been  taken  in  a  hamlet  in  the  Kajo  Kaji  area  and  reported 
from  “four  Equatoria  Province  rest  houses  north  of  Niniule'*. 

Ixodids  were  frequently  observed  in  houses  but  the  on].y  one 
retained  with  data  was  an  adult  A.  lepidum. 

POULTRY  HOUSES 

Wherever  chickens  are  confined  in  any  numbers  in  Juba,  Torit, 
and  Eastern  Districts  A.  persicus  can  be  found.  Few  specific 
data  were  retained  but”niimerous  casual  observations  were  made. 

PIGEON  CCfTE 

A  cote  at  Juba  twice  yielded  a  few  A.  reflexus  but  additional 
material  could  not  be  found  on  subsequenT  visits.  Other  cotes  at 
Juba  were  uninfested.  Pigeon  cotes  elsewhere  in  the  Sudan  were 
not  investigated. 
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DO'^iESTiC  FOWLS 


CHICKEMS 

The  same  remarks  as  for  poultry  houses  (above)  apply  to  the 
hosts  themselves.  At  Torit,  twelve  nymphs  of  A.  variegatum  were 
also  found  on  chickens. 

TURKEfS 

Seven  nymphs  of  A.  variegatum  infested  a  tiorkey  at  Katire. 

DOMESTIC  MAMMALS 


Large  numbers  of  ticks  collected  from  domestic  mammals  allow 
generalized  conclusions  concerning  distribution  and  host  predilec¬ 
tion.  Systematic  collections  throughout  the  year  and  throughout 
the  Province  were  not  undertaken.  Eastern  District,  the  mount^ns 
of  the  east  bank,  and  the  area  west  of  Yei  deserve  more  attention. 
Significant  data  should  be  obtained  from  more  intensive  collecting 
during  the  rainy  season. 


HORSES 

There  were  probably  no  more  than  fifty  horses  in  Bquatoria 
Province  during  the  period  of  the  present  study  and  it  is  unlikely 
that  many  of  these  remain.  Ticks  found  on  horses  at  Torit  and 
Juba  were  nymphal  A.  variegatum,  nymphs  and  adults  of  B.  decol^r^ 
tus,  and  adult  R.  e.  evertsi,  k.  s.  sanguineus,  and  R.  s.  si^. 


DONKEfS 

Small  numbers  of  donkeys 
Eastern  District  and  by  small 
animals  were  not  examined  for 
have  been  taken  from  a  donkey 


are  maintained  by  the  Taposa  of 
tribes  in  this  area  but  these 
ticks.  Uymphs  of  B.  decoloratus 
at  More  (Yei  River!. 


PIGS 

Fewer  than  fifty  pigs  were  seen,  all  at  Torit  and  Katire. 

A  few  pigs  kept  at  Amadi  did  not  thrive.  At  Katire,  nine  nymphal 
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A.  ^iegatum  were  the  only  ticks  on  four  pigs.  At  Torit,  several 
adults  of  R.  s.  Sims  could  be  found  on  each  pig  whenever  a  search 
was  made  and  ^  were  collected  along  with  single  males  of  R.  e. 
evert  si  and  R.  sanguineus.  ~ 

DOGS 


Dogs  maintained  by  the  few  Europeans  previously  living  in 
^uatoria  Province  were  deticked  every  day  or  two  and  yielded 
the  same  species  found  on  pie-dogs.  Infestations  of  pie-dogs, 
often  tremendous,  were  characterized  by  preponderence  of  R.  s. 
^anguineus  in  practically  every  collection  throughout  the~Prov- 
ince,  smaller  numbers  of  R.  s.  simus  almost  everywhere,  and  a 
paucity  of  H.  1.  leachli.  Tlie  last-named  tick,  which  in  Equa- 
toria  Province  appears  to  be  more  common  on  dogs  at  high  alti- 
udes,  is  re^esented  by  about  45  specimens,  but  the  subspecies 
H.  ra^sam  by  only  a  single  specimen.  In  Eastern  and  Torit 
Districts,  A.  lepid^  and  R.  pravus  parasitize  dogsj  near  the 
Nile  a  few  adults  of  R.  simus  senegalensis  have  been  taken.  A 
single  female  B.  decoloratus  was  found  at  Gilo.  The  localization 
of  A.  varieg^  infestations  is  of  some  interest.  This  ubiqui¬ 
tous  tickwas^und  on  dogs  only  at  Katire  and  Kajo  Kaji.  Both 
localities  ^e  at  higher  elevations  than  the  plains  and  received 
less  attention  than  Torit  and  the  surrounding  coimtry. 

CATTLE 


Cattle  are  so  frequently  of  considerable  importance  in  sup. 
^rting  ^d  transporting  large  numbers  of  ticks  of  knoim  or  poten- 
^  veterinary  importance  that  special  consideration 
should  be  given  to  cattle  history,  breeds,  numbers,  husbandry, 
and  movements  wherever  a  tick  siirvey  is  attempted. 

Before  the  devastating  slave  raids  of  the  nineteenth  century 
cattle  were  more  numerous  in  areas  bordering  the  Nile  than  now. 
Since  the  low  ebb  of  that  period,  herds  of  livestock  have  varied 
Really  due  to  epidemics,  encroachment  of  tsetse  flies,  and 
intertrib^  relations.  The  largest  cattle  populations  occur  in 

Torit  District,  and  the  Kajo  Kaji  area, 
^sewhere  small  herds  are  maintained  in  isolated  situations  but 
west  of  Yei  cattle  are  rare  indeed. 
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Tincmoore  (1950)  lists  three  breeds  of  cattle  in  this  Province. 
The  h^Sr^ig  Uy ,  short  legged  short  ^-ed  Ta^sa  ^eed  o^ 
Eastern  District  is  guessed  to  number  from  60,000 
It  will  be  generations  before  a  thorough  study  of  cattle- tick 
relations  can  be  undertaken  in  this  fascinating,  wild  are  . 

Sond,  or  Mongalla  breed,  is  a  dwarf  East  African  zebu,  less 
th^  four  feet  high,  with  thin  skin,  fine  coat,  nervous  Jasposi^ 
tion,  and  considerable  agility.  This  isolated  mountain 
much  less  common  than  the  Taposa.  The  Didinga  mmtain  cattle 
mav  represent  a  separate  breed.  Long-horned  Nilotic  type  cattle, 

foT  vhich  the  Sudan  is  famed,  are  kept  in  sm^  '"'^lotirSttle 
Nile  by  the  Mandari,  Bari,  and  Nyangwara  tribes.  Nilotic 

were  frequently  brought  into  various  parts  of  ^ 

for  slaughter,  during  the  period  of  the  present  st^y. 
^StficTsSi  herds^f  mixed  Mongalla-Taposa  breeds  - 

tsetse-free  areas.  Juba  District,  once  an  important  cattle  area, 
now  possesses  only  small  herds  as  does  Yei  District  except  for 
?he  SrKaii  arel.  A  strong  cattle  tradition  from  the  nineteenth 
century  persists  in  this  area.  A  hundred  square  miles  of  tsetse- 
free  area  around  Kajo  Kaji  support  some  15,000  ^uku  tribesmen  m 
soL  6000  head  of  Mongalla  cattle.  Westward,  very  few  cattle 

oYoont  for  a  few  government  herds  and  isolated  groups 

rSeTaS?.  h:?d\fat  ^e^ns  to  this  day 
saved  from  Arab  slave  traders  by  being  hidden  in  Lanya  Hill  caves. 

A  varieg^  is  represented  in  practically  every  collection 
from  cattle  tfehout  the  Province  but 

the  west  bank  contain  many  more  specimens  ^w^d  is 

o«<=+  bank  B.  decoloratus,  also  common  from  Torit  westwa^,^is 

rare  or  absent  east  oi‘  except  in  the  ^unt^ns.  § 

u  p  p  pvertsi  frequently  parasitize  cattle  m  many 

:S:  :f1hipl;vl^SevSal  st^=Ls  .re  co->n  only  ^ 

A  ipnidum  and  R.  pravus,  most  nximerous  in  Eastern 
mSSoi  in  llnnilttrict  and  ertremely 

District,  g  annulatus  is  scattered  throughout  the 

wLt  bSik  but  rare  or  absent  on  the  east  bank  except  possibly  in 
r^Sltalns  species  e^lrely  on 

Wier^h”’tra!.«1t>tmiy751thctelTrYiim 
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H.  rufipes,  H.  tninc atum,  R.  s.  sangiilneus,  and  R.  s.  simus.  An 
exceptionally  large  collection  oi"  the  last  named"" species  from  Juba 
is  inexplicable. 

SHEEP 


Smaller  numbers  of  sheep  run  with  the  goat  herds  of  east  bank 
tribes.  Elxcept  for  the  Taposa  fat— tailed  breed  of  Eastern  District 
S’  f6w  in  mountainous  areas,  Equatoria  sheep  are  **miserable 
little  beasts  that  always  look  prepared  to  give  up  the  unequal 
struggle  with  the  least  encouragement”  (Luxnwore  1950) . 


Ticks  are  seldom  if  ever  numerous  on  sheep  in  this  Province. 
Small  n\imbers  of  R.  e.  evert  si  are  found  everywhere.  In  Eastern 
District,  R . ^ pravus  Ts  common  and  A.  lepidum  occurs  on  some  hosts. 

In  Yei  District,  R.  appendiculatus  parasitizes  sheep  in  some  num. 
bers.  Small  numbers  oi  A.  variegatumi  B.  decoloratus ,  H.  tmncatum, 
£•  s^guineus,  and  R.  s.  simus  also  attack  sheep  in  various 
localities.  “■  ~ 


GOATS 

Goats  are  kept  by  all  tribes  from  Yei  District  eastward  and 
large  numbers  exist  in  Torit  District  where  they  largely  substitute 
for  cattle  as  food  and  dowry.  Although  far  from  impressive  in  ap¬ 
pearance,  goats  thrive  on  the  east  bank  and  in  parts  of  Yei  Dis¬ 
trict.  Their  importance  as  tick  hosts  is  difficult  to  assess. 
Hundreds  were  found  to  be  free  of  ticks  but  several  collections 
suggest  that  goats  must  not  be  overlooked  in  epidemiological 
considerations . 

Those  goats  that  are  tick  infested  harbor  the  same  species 
as  sheep.  R.  ^anguinei^,  however,  is  somewhat  more  numerous 
and  frequent  on  goats  but  R.  s.  simus  is  scarce.  In  Katire  and 
Kajo  Kaji  collections,  nymph^  A.  variegatum  were  present  in  good 
numbers.  At  Loronyo  and  Kajo  Kaji  large  numbers  of  nymphal  R.  e. 
evert si  were  also  found.  “  “ 
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M I SCELLANEOUS  SITUATIONS 


ON  GRASS 

Small  nmbers  of  adialts  of  H.  kochi,  R*  s.  sanguinetis ,  R.  s. 

and  R.  simus  senegalensis"  anTX^ vaxiegatum  were  collected 
grass  It  ^^F^us  localiiies.  The  only  specimens  of  A.  rh^ 
cerotis,  D.  c.  circxjmguttatvis,  and  D.  rhinocerinus  known  from  the 
Sudan  were  taken  on  grass. 


1-tfil'IMAL  BURROWS  Aid)  DENS 


Mamm-al  burrows  and  dens  should  be  carefully  studied  in  ^ua- 
toria  Province.  A  special  trip  planned  to  investigate  this  im^r- 
tant  aspect  of  tick  biology  vras  cancelled  due  to  unsettled  condi¬ 
tions  in  southern  Stidan.  See  pages  792  and  793. 


BAHR  el  GHAZaL  PROVINUE* 

All  statements  below  pertain  to  the  GaluaL-Nyang  Forest  ^ 
less  other  localities  are  specified.  For  a  description  of  this 
forest,  see  Reid  (1955).  The  Galual-Ny^g  . 

Wau  areas  have  been  moderately  well  explored  for  ticks,  although 
much  remains  to  be  accomplished  in  this  region.  Scattered  re^ 
ords  for  other  localities  noted  on  Figure  3  have  been  obtained. 
The  western  half  of  the  Province  should  yield  many  interesting 

new  data. 


^Data  from  this  Province  result  chiefly  from  the  energy  and  interest 

of  Mr.  E.  T.  M.  Reid,  veterinary  entomologist,  and  to  ^s  assoc la  e 
on  the  Tsetse  Survey  and  Reclamation  Team,  Messrs.  N.  A.  Hancock, 

A  W  Wild,  P.  J.  Henshaw,  W.  I.  A.  Dees,  P.  Blasdale,  and  H.  C. 
tay^e,  under  the  direction  of  Mr.  T.  W.  Chorley.  Our  ovm  -isit 
to  Wau  and  the  GaluaL-Nyang  Forest,  at  the  invitation  of  Mr.  J. 

T  R  Evans,  formerly  Director,  Sudan  Veterinary  Service,  and  as 
a*ruest  of  Mr.  Chorley,  produced  many  worthwhile  spcimens  and 
observations  due  largely  to  the  courtesy  and  assistance  of  the 
nersons  mentioned  above.  In  this  and  the  following  Provinces,  a 
Lall  amount  of  host  data  omitted  from  the  main  body  of  this  work 

are  included. 
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The  western  half  of  Bahr  El  Ghazal  is  poor,  hilly  coimtry 
with  lineven  rainfall,  more  or  less  dense  forests  with  tsetse  flies, 
and  few  permanent  herds  of  cattle.  The  eastern  half  is  character¬ 
ized  by  rich  dry  season  meadows,  or  toich,  along  the  numerous  rivers, 
several  lakes,  and  the  northern  '•'Nile  sponge"  area  that  becomes  a 
vast  leike  during  the  rains.  Large  numbers  of  livestock  are  main¬ 
tained  in  eastern  Bahr  El  Ghazal  and  restricted  populations  of 
the  big  game  animals  of  Africa  reach  their  northern  limit  here, 

REPTILIA 


No  records  for  monitor  lizards  or  tortoises  are  available 
from  this  Province,  A  number  of  specimens  of  A,  latum  have  been 
taken  from  cobras  and  pythons  in  the  eastern  sector. 

AVES 

Infestations  of  Francolinus  clappertoni  by  nymphs  of  A. 
variegatum  in  the  Forest  area  are  heavier  and  much  more  common 
than  those  observed  in  Equatoria.  A  female  H,  h.  hoodi  was  fovmd 
on  a  tchagra  shrike.  Near  the  Kordofan  border  ^d  near  Yirol 
several,  adults  of  R.  s.  sanguineus  and  a  single  male  A,  lepidum, 
respectively,  were*” taSen  from  two  greater  bustards,  ”* 

MAMMALIA 

Thirty  HEDGEHOGS,  Atelerix  pruneri  oweni ,  were  exaioinedj 
six  were  infested  by  two  to  /our  adult  R,  s,  sanguineus  and  a 
total  of  five  male  H,  leachii  muhsami,  ""A  male  and  female  of 
the  latter  tick  were  also  collected  from  a  hedgehog  by  Mr.  Reid. 

Althoiigh  Mr,  Reid  examined  some  BATS,  no  ticks  were  obtadned. 

Among  primates,  some  fifty  GALAGOS,  or  bushbabies,  examined 
by  Dr,  T,  Work  and  the  writer  were  tininfested,  A  number  of 
BABOONS  from  several  large  families  throughout  the  Forest  were 
eilso  free  of  ticks,  but  all  old  male  hobos  wandering  alone  were 
infested  by  several  to  two  hundred  adult  R.  £•  simus.  British 
Museum  (Natural  History)  collections  contain  a  i'ew  adult  R,  _3. 
sanguineus  from  a  baboon  at  Kenisa  (on  the  Bahr  El  Ghazal  - 
tipper  Nile  border). 
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HARES  were  seldom  collected.  Seven  adiilt  R.  _s.  sangttineus 
specimens  from  one  host  are  represented. 

GROIM)  SQUIRRELS,  Euxerus  erythropus  subsp.,  ^e  coE^n  in 
the  Forest.  Five  sqviirrels  obtained  in  ij^ebrua:^  yielded  twelve 
males,  six  females,  and  four  nymphs  of  H.  ho^. 

Small  MURID  RCDENTS  have  not  been  collected  and  searched  in 
this  Province.  Twelve  male  and  six  female  H.  leachii  muhsam 
were  found  on  a  small  rodent  burrowing  in  a  termite  mound. 

CAire  RATS  (THRYONa-KIDAE)  are  not  known  to  be  infested  by 
R.  simpsoni  in  this  Province  but  an  unusual  record  of  two  m^e 
s.  simi  from  a  cane  rat  at  Yirol  was  obtained  by  Mr.  Reid, 
who“also  found  a  nymph  of  A.  variegatum  on  a  cane  rat  37  miles 

west  of  Yirol. 

CARNIVCEES  have  received  considerably  less  attention  than 
antelopes,  buffalos,  giraffes,  and  waxthogs  in  tMs  P^wince. 

A  blacElegged  mongoose  in  the  Forest  (May)  was  yifested  by  six¬ 
teen  adult  H.  leachii  muhsami,  another  at  Yirol  (Janua^)  ^ 
a  single  m^e  -STtfili  species.  A  leopard  36  miles  south  of  Y^ol 
bore  two  males  of  the  same  tick  as  well  as  a  ^  three  fe¬ 

males  of  R.  sulcatus.  Another  mongoose  in  the  Forest  w^  in¬ 
fested  by'ad'ults'TT'R.  s.  siimis,  a  tick  also  represented  ^  a 
single  male  from  a  hyena,  seven  adults  from  a  . 

male  from  a  lion.  A  hyena  at  Yirol  yielded  a  ^e  |*  i* 
and  seven  adult  R.  s.  simus.  It  is  of  so^  interest  tlat  no  spec¬ 
imens  of  R.  s.  sang^neus  were  recovered  from  carnivores. 

elephants  in  this  Province  appear  to  be  outside  the  geo¬ 
graphic  range  of  their  usual  parasites,  A.  thollo^  Tr 
circurnguttatus.  Small  to  moderately  large  numbers  of  R. 

senegalensis  infested  every  elephant  examined 
IH^e  soulhe'^^n  spur  of  iiiis  Province  (inciting  Kenisa  on 
the  Upper  Nile  Province  border).  In  the  case  of  R.  s. 
both  Sxes  were  taken  on  elephants  during  each  season  of  the 
veS  M?  Chorley,  who  shot  several  elephants  in  the  western 
pS'of  the  ProvlLe,  stated  that  no  ticks  Infested  these  animals. 

No  snecimens  of  RHU^OCEROS  were  examined  but  seven  male  ^ 
ow  D.  rhinocerinus  on  grass  from  two  localities  near  Yirol 

suggest  this  tick's  ini'e-^ation  of  those  animals  that  do  occur. 
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WARTHOGS  were  common  in  the  Forest.  Ticks  from  six  hosts 


were; 


Host 

1 

2 

3 

4 

5 


Month 

c? 

$ 

Jan 

5 

18 

R. 

Feb 

6 

U. 

Feb 

1 

TL. 

9 

31 

I. 

Apr 

4 

1 

U. 

Jun 

1 

I. 

2 

6 

Ti. 

Sep 

1 

1 

3 

5 

1, 

Ti, 

TL, 

I. 

cus 


^datus 


s.  simus 


9  simus  subs^cies 

Discovery  of  the  eyeless  tampan^  0.  moubata  in  three  warthog 
burrows  in  the  Forest  area  is  of  extreme  interest  (pages  121,129, 
144,149). 


A  PUPPOPOTAMUS  shot  in  the  Jur  River,  in  the  northeastern 
comer  of  the  Province,  in  April  had  nine  male  and  one  female  R. 
simus  on  its  ears.  “ 

GIRAFFES  in  northeastern  Bahr  El  Ghazal  comprise  one  of  the 
most  northern  populations  of  these  animals  in  eastern  Africa. 

The  first  foxu*  hosts  on  the  table  (page  813)  were  taken  at  Liednhom 
on  the  south  bank  of  the  Jur  River,  near  the  GaluaD^Nyang  Forest 
where  the  remainder  of  the  hosts  were  secured.  Data  for  the  nvun- 
ber  of  giraffes  examined  but  free  of  ticks  were  not  obtained.  The 
chief  tick  species  infesting  thirty  hosts  are  listed  in  the  table 
on  page  813. 

There  were  no  significant  differences  between  infestations  of 
male  and  female  hosts.  The  only  ticks  in  addition  to  those  listed 
m  the  table  were  a  male  R.  s.  simus  (Host  3),  two  male  A.  lepldum 
(Hosts  8  and  17),  and  a  male*~!R.  iricuspis  (Host  30).  “ 

Inasmuch  as  cattle  passing  the  boimdaries  of  this  area  are 
heavily  infested  by  A.  variegatum,  the  absence  of  this  tick  on 
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seventeen  of  these  giraffes  and  the  light  to  moderate  infestations 
on  the  remainder  of  these  animals  is  noteworthy.  These  data  con¬ 
tribute  to  other  from  this  area  indicating  that  the  bulk  of  the  A. 
variegatum  pxDpulation  does  not  commence  reproduction  until  well 
into  the  rainy  season  (June,  July). 

The  presence  of  two  male  A.  lepidum  on  these  giraffes  is  of 
some  interest  inasmuch  as  ecological  conditions  in  Bahr  KL  Ghazal 
seldom  meet  this  tick*s  requirements.  A.  lepidm  populations  in 
this  Province  are  either  small,  rare,  and  restricted,  or  else 
introduced  but  not  thriving.  From  the  fact  that  only  a  single 
male  R.  s.  simns  and  no  R.  e.  evertsi  were  taken  it  woi^d  appear 
that  giraffes  are  not  favor"^  hosts  of  these  ticks,  which  are 
common  on  other  animals  in  the  area. 

The  frequency  with  which  both  sexes  of  H.  rufipes  and  of  H. 
truncatum  were  found  on  the  same  hosts  from  Harch  through  June 
indie at^  breeding  of  these  species  late  in  the  dry  season  and 
through  the  first  half  of  the  rains.  Data  for  other  seasons  are 
not  available.  The  small  amount  of  data  for  both  sexes  of  Jl. 
truncatum  feeding  in  August  may  indicate  that  adults  continue 
to  appear  and  mate  throughout  the  rainy  season  or  else  that  a 
second  generation  has  reached  adulthood  later  in  the  rains. 

M.  reidi  sp.  nov.  is  known  only  from  these  collections. 
Whether  it  is  a  typical  parasite  of  giraffes  remains  to  be  deter¬ 
mined.  The  small  amount  of  available  data  suggest  that  the  repro¬ 
ductive  season  commences  early  in  the  rains. 
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TICKS  FROM  GIRAFFES 


A.  H.  H. 


HOST 

MONTH 

VARUS  ATOM 

RDFIPES 

TRUNCATUM 

HifAL.  SP. 

M. 

REIDI 

& 

$ 

cT 

$ 

& 

$ 

Nymphs 

d* 

$  N 

1 

Mar 

U 

10 

2 

Mar 

1 

3 

Mar 

42 

20 

4 

Mar 

6 

2 

5 

Mar 

24 

4 

6 

Apr 

18 

24 

7 

M£^ 

8 

May 

8 

8 

9 

May 

1 

18 

13 

10 

May 

2 

14 

3 

4 

3 

11 

May 

9 

1 

11 

4 

12 

May 

14 

7 

2 

13 

May 

1 

3 

2 

11 

5 

U 

May 

2 

3 

15 

May 

1 

5 

16 

May 

2 

17 

May 

3 

5 

1 

8 

»18 

May 

2 

19 

May 

3 

2 

20 

Jvm 

33 

9 

21 

Jxm 

1 

3 

22 

Jim 

3 

5 

23 

Jul 

1 

1 

24 

Jul 

2 

25 

J^ll 

2 

1 

26 

Jxil 

1 

1 

27 

Aug 

18 

6 

28 

Aug 

4 

6 

29 

Aug 

3 

8 

30 

Aug 

9 

2 

2 

TOTAL 

50 

12 

87 

52 

150 

65 

2 

U 

10  25 

^Immature  host. 
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Nineteen  BUFFALOS  in  the  Forest  were  infested  by  186  ticks, 
as  shown  in  the  table  below.  Seasonal  data  for  males  and  females 
are  in  general  similar  to  those  obtained  from  ticks  i^esting 
giraffes  in  this  area.  The  low  incidence  of  infestation  of  these 
buffalos  by  H.  truncatiun  is  noteworthy. 

TICKS  FROM  BUFFALOS 


HOST  MONTH  A.  VARIEGATUM  H.  RUFIPES 


$ 

o’ 

2 

1-3 

Feb 

6 

4 

4 

Feb 

1 

5 

Mar 

6 

9 

6 

Mar 

2 

7 

Mar 

2 

1 

8 

Apr 

1 

9 

Apr 

10 

Apr 

11 

Apr 

12 

May 

2 

3 

13 

May 

1 

5 

U 

May 

2 

15 

Jun 

18 

6 

16 

Jun 

1 

17 

Jun 

6 

2 

2 

1 

18 

Jun 

10 

7 

19 

Jun 

17 

9 

TOTAL 

60 

25 

21 

18 

OTHHIS 


(R.  longicoxatus 
(H.  tmmcatum 
R.  s.  simus" 

"1.  Tepidxi:^ 


c? 


7 

16 

1 


H.  truncatum 
1?.  s.  sinm^ 

TI.  Truncatum  18 

s.  simus"  4 


R.  s.  senegalensis  1 
~  47 


$ 

1 

6 

4 


1 

1 

1 


1 

15 


Of  the  AlWELOPES,  the  TIANG  was  most  common  in  the  Forest  area 
and  all  specimens  observed  were  tick  infested.  When  we  in 

February,  approximately  a  hundred  dried  skins  of  tiang  o  ain 
earli^in  the  dry  season  were  examined.  Each  bore  from  o"®  ^  ^3 
dead  nvmnhs  of  A.  variegatum,  the  average  number  being  in  the  vici- 
X  TteS  or  Wve.  rr^  dead  male  H.  truncat^  and  A. 
gatL  alao  remained  on  the  skins.  Several  hosts  secured  early  1 
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the  rainy  season  were  infested  by  ad\ilt  A.  variegatum.  The  high 
incidence  of  A.  variegattim  infestation  and  the  absence  of  other 
common  ticks  R.  s.  simus,  R.  e.  evert si,  H.  rufipes)  on  the 

tiang  is  of  interest.  ""Animals  examined  immediaEely  ai^ner  death 
yielded,  besides  A.  variegatum,  only  a  few  H.  truncatvun  and  B. 
decoloratus .  In  Itpril,  two  pairs  of  R.  tricuspis  and  a  female 
of  ri.  leachil  muhsami  were  found  on  one  host  and  in  Jiily  four 
males  and  seven  females  of  H.  aciculifer  were  removed  from  an¬ 
other.  The  latter  species  also  infested  a  tiang  near  Tonj  (March). 

Also  noteworthy  is  the  fact  that  no  ticks  were  found  on  a 
number  of  WATERBUCKS  and  WHITE.EARED  KOBS  in  the  Forest.  Three 
ROAN  ANTELOPES  were  infested  by  (l)  two  male  and  a  female  H. 
tiamcatum  and  the  same  number  of  A.  variegatum  (September )7  (2) 
seven  male  and  a  female  A.  variegatum  (August and  (3)  a  male 
H.  truncatum  and  a  nymphal  A.  varie^tum  (March).  On  a  HARTE- 
"BeEST  shot  in  July,  single  ^ults  of  A.  variegatum  and  B.  decolo¬ 
ratus  were  fo\and.  An  ORIBI  obtained  Tn  June  yielded  a  male  R. 
tricuspis;  another,  near  Tonj  in  March,  two  male  R.  sulcatusT 

MAN 

Two  pairs  of  adult  R.  s.  simus  and  nine  nymphal  A.  variegatum 
were  taken  engorging  on  '^inBers  of  our  party  in  the  E'orest  in 
February.  South  of  Yirol,  a  female  R.  sulcatus  was  taken  while 
crawling  on  the  collector's  leg.  ” 

DOMESTIC  FOVILS 

A.  persicus  is  common  at  Wau,  the  only  locality  in  which  a 
searc’E  for  this  tick  has  been  made. 

DOMESTIC  MAMMALS 

HORSES  are  attacked  chiefly  Dy  B.  decoloratus  and  R.  ©• 
evertsi ;  several  collections  from  single  tiosts  contain  "as  many 
as  sixty  ticks  of  each  species.  One  horse  at  Wau  wsis  infested 
by  twenty  adult  A.  variegatm,  another  at  Busseri  by  eleven 
adults  of  this  tTck  as  well  as  three  adult  R.  tricuspis ,  and 
others  by  single  males  of  H.  rufipes. 
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DONKEIS  are  heavily  infested  by  R.  e.  evertsi.  Fovind  on 
them  in  lesser  numbers  are  nymphal  A.  variegat^^  and  adults  of 
B.  anmUatus,  B.  decoloratus,  H.  ruTipes,  and  truncatum. 

A  PIG  at  Wau  (August)  was  infested  by  five  male  and  two  fe¬ 
male  A.  variegatum  and  a  pair  of  adult  R.  s.  simus. 

DOGS  throughout  the  Province  are  almost  invariably  infested 
by  several  specimens  of  R.  s.  sang^eus  and  some  serve  as  host 
for  dozens  of  nymphs  and  adults.  Rare  adults  of  R.  s.  simus  and 
H.  1.  leachii  and  nymphs  of  A.  variegatum  were  also  Tound  at 
vflvTmifi  1nca.1ities.  A  number  of  em^e  B .  from 

Dinka  dogs  at  Fanjak  indicate  that  where” dogs  and  cattle  sleep 
■in  the  same  hut  the  former  are  attacked  by  the  latter *s  para¬ 
site. 


CATS  at  the  Forest  and  at  Wau  provided  a  few  specimens  of 
H.  leachii  muhsami. 

CATTLE  were  observed  in  all  areas  shown  on  the  map  (Figure 
3). 


Dinka  longhorn  cattle  are  regarded  with  religious  fanaticism 
by  their  owners.  Dtiring  the  dry  season  the  young  tribesmen  and 
their  great  herds  migrate  to  the  toich,  low  lying  pastures  along 
the  rivers  that  are  intmdated  dturing  the  floods.  At  the  onset  of 
rain  they  return  to  their  homeland  for  grazing.  People,  dogs,  and 
cattle  sleep  together  arotind  the  campfire  or  in  huge,  smoke  filled 
huts.  It  was  estimated  that  a  quarter  of  a  million  cattle  passed 
the  Jur  Narrows  area,  in  which  the  Galual-Nyang  Forest  is  situat¬ 
ed,  on  their  annual  trek  to  the  toich,  but  no  estimate  of  the  total 
livestock  population  of  this  Province  is  available.  For  twelve 
months,  1950-1951,  the  Veterinary  Department  reported  64, 031 
hides  from  Bahr  El  Ghazalj  in  contrast,  only  775  from  Equatoria. 

Cattle  are  almost  always  parasitized  by  variable  numbers 
of  A.  variegatum.  The  infestations  are  commonly  moderate  but 
not”inrrequen^  heavy,  as  many  as  fifty  to  a  hundred  ticks  being 
found  on  a  single  animal.  During  the  dry  season  the  proportion 
of  females  to  males  is  in  the  range  of  one  to  five  hundred,  but 
late  in  April  it  becomes  one  to  fifty,  and  in  July  and  Avigust 
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one  to  twenty.  The  Jiily-Axigust  figures  probably  represent  the 
peak  reproductive  season  of  A.  variegatum.  A  single  dry  season 
collection  from  Wau  (February),  not  included  in  the  breakdown  above, 
was  exceptional  in  that  eight  females  and  35  males  were  found  on  a 
single  cow.  Nymphs  wore  carefully  searched  for  on  many  large  cattle 
berds  in  the  Forest  area  in  February  but  fewer  than  a  dozen  were 
found.  This  is  in  notable  contrast  to  the  invariable  infestation 
of  tiang  by  nyn^jhs  in  January  and  February. 

Other  species  common  on  cattle  in  this  Province  are  B.  deco- 
loratus  and  B.  annulatus.  In  the  dry  season,  B.  decolor atus'''was 
approximately  ten  times  as  common  as  B.  annulaTus  but  d^Ine  the 
rains  the  ratio  became  more  equalized”ancl  in  some  collections  B. 
annxaatus  exceeded  B.  decoloratus  in  ntimbers.  B.  decoloratus  Ts 
represented  in  all  colleciions  from  this  Province. — 7^  light 
infestations  of  H.  rufipes  are  frequent  but  H.  truncatum  is  ren- 
resented  by  only  seven  adults  in  three  collectionsTTcceptional 
p^asites  of  cattle  are  A.  ^®^idum  (three  adults  in  two  collec¬ 
tions),  R.  J.  3imus  (six~adiills  in  two  collections),  and  a  single 
female  R»  s*  eyeirtsl .  This  last  named  tick  is  so  common  on  sheep, 
goats,  an(i  equEiesxn  Bahr  EL  Ghazal  that  its  almost  con^jlete 
sence  on  cattle  is  strikingj  it  is  also  common  in  Equatoria  Prov¬ 
ince  collections  from  cattle. 

GO^S  and  SHhlhiP  are  Infested  chiefly  by  R,  e.  evertsi,  most 
collections  containing  only  this  species.  OiEer” ticks  on  these 
animals  are  A.  variegatum  and  B.  decoloratus . 


UPPER  NILE  PROVINCE* 


Available  data  for  this  poorly  explored  Province  refer  chiefl 
ly  to  localities  in  the  vicinity  of  Nile  steamer  wood  stations  and, 

%ata  for  this  Province  are  from  several  lots  of  apAftiTnana  in 

Sudan  Government  and  British  Museum  (Natural  History)  collections 
and  small  amounts  of  material  obtained  by  personnel  of  the  Sudan 
Veterinary  Service  and  by  the  writer.  In  this  report,  some 
references  to  Kenisa,  on  the  Upper  Nile-Bahr  El  Ghazal  border, 
are  Included  under  the  latter  Province. 
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to  a  lesser  extent,  along  the  Sobat  River  and  the  Malakal^Juba 
land  track.  Host-tick  relationships  in  this  Province  are  prob¬ 
ably  similar  to  those  of  the  east  bank  of  Equatoria  Province. 

Some  East  African  species  not  yet  recorded  from  the  Sudan  may 
occur  near  the  Ethiopian  border. 

As  one  travels  northwards  in  this  Province  the  big  game 
animals  of  Africa  gradually  decrease  in  nuidaers  and  disappear. 

Eir  Renk  is  the  northern  boundary  of  the  fine,  lean,  naked  Nilotic 
tribes  of  Negro  Africa;  further  on  the  country  is  inhabited  by 
white-gowned  Arabs  of  tinique  personal  dignity  and  character. 

REPTILIA 

Cobras  at  Kenlsa,  Naslr,  and  Ek*  Renk  have  been  foimd  in¬ 
fested  with  A.  latum  while  A.  exomatum  has  been  collected  from 
monitor  lizards  at  Er  Renk.” 


AVES 

R.  s.  sangtiineus  and  R.  s.  ainais  were  taken  from  lesser 
bustards” at  Maoan.  ”  ” 


MAMMALIA 


BABOONS  are  infested  by  R.  simus. 

OROUND  SQUIRRH»S  at  Bor  were  the  source  of  H.  houyi. 

A  LION  at  Akobo  Post  was  parasitized  by  single  pairs  of 
R.  simus,  R.  s.  sanguinetts ,  and  H.  1.  leachli  and  a  LEOPARD 
at  Bor  by  a  pair  of  R.  s.  simus.”  ” 

Probable  infestation  of  RHINOCEROS  is  indicated  by  King's 
specimens  of  A.  rhinocerotis  from  grass  near  Bor. 

WARTHOGS  and  WILD  PIGS  shot  near  Drik  Fadiat  were  hosts  of 
numerous  A.  variegatum  and  R.  s.  simus. 

Two  BUFFALOS  at  Rom  were  infested  by  six  male  and  four  fe- 
male  A.  lepidum  (July). 
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A  ROAN  ANTELOPE  at  Kaka  supplied  fovir  male  A.  lepidum  and 
one  female  R.  simus.  A  TORA  HARTEBEEST  on  the  Dag^Kigille 
track  yielded  a  few  female  B.  decolor atus. 


MAN 

Two  male  R.  _s.  sanguineixs  feeding  on  man  at  Melut  were 
sent  for  identification. 


Pg^lESTIC  FOWLS 

Argas  persicus  has  been  recovered  at  Malakal. 

DCMESTIC  MAMMALS 

HCESES,  DONKEfS,  and  MULES  are  attacked  chiefly  by  R.  evert si 
but  several  collections  including  A.  lepidum  and  B.  decoToratus 
have  also  been  made  and  others  contain  K.  s.  sanguineus  and  B. 
annulatus  ♦  ”  ”  ” 

A  PIG  at  Maban  was  infested  by  two  B.  decoloratus  and  three 
R.  e.  everts! .  ” 

DOGS  at  Er  Renk  and  Bor  were  the  source  of  two  unusual  tick 
records,  one  female  Ixodes  nairobiensis  and  one  male  R.  super- 
tritus  having  been  secured  by  liing.  The  first  tick  is  the  only 
one  of  this  species  known  from  the  Sudan  and  the  second,  not  known 
from  other  specimens  in  this  Province,  is  rare  wherever  it  occurs. 
Infestation  by  H.  1.  leachii  is  known  only  from  Sobatj  special 
efforts  made  to” secure  this  tick  at  Malakal  were  msuccessful. 

R.  j.  sanguineus  is  represented  in  all  collections. 

CATTLE  density,  breeds,  and  handling  habits  here  are  in 
general  similar  to  those  of  Bahr  El  Ghazal  and  long  east-west 
migrations  are  undertaken  in  search  of  grazing.  Herds  observed 
in  Upper  Nile  were  invariably  parasitized  by  A.  variegatum  and 
B.  decoloratus .  Frequently  included  were  smaller  numbers~of  A. 
Tepidum,  B.  annulatus,  H.  rufipes,  R.  e.  evertsi ,  R.  _s.  sangiilneus, 
and  R.  s .” simus.  Inclusion  of  the  1as£  two  rhipicephalids,  not 
ordii^Tly  found  on  cattle  in  the  Sudan,  is  difficult  to  explain, 
yet  several  collections  from  different  localities  contain  a  nTimber 
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of  specimens.  Infestations  of  R.  e.  evert si  are  similar  to  those 
of  Bquatoria  but  heavier  and  more  widely  spread  than  those  of  Bahr 
El  Ghazal.  H.  truncatum  is  represented  by  only  a  single  collection 
from  Makier.” 

SHKFP  and  GOATS  have  furnished  specimens  of  A.  lepidum,  R. 
e.  evertsi ,  R.  s.  sanguineus,  and  R.  s.  simus.  ”  ” 


DARFUR  PROVINCE* 


Northward  from  the  Bahr  El  Arab  (River)  that  separates  Darfur 
from  Bahr  EL  Ghazal  Province,  the  landscape  gradually  changes  from 
tall  to  short  grasslands  with  fewer  and  fewer  trees  and  thence  to 
desert  scrub  and  extreme  desert  conditions.  Few  big  game  animals 
exist  across  the  Bahr  EL  Arab  and  those  that  do  are  confined  to  the 
southern  periphery  of  Darftir.  Camels  make  their  first  appearance 
here  and  horses  and  donkeys  are  considerably  more  common  than  here¬ 
tofore.  Cattle  and  sheep  abound.  Volcanic,  fertile,  terraced 
Jebel  Marra,  with  an  altitude  of  almost  10,000  feet,  is  xmexplored 
for  ticks.  Differences  in  the  tick  faunae  of  plains,  hills,  and 
rooxmtains,  and  various  kinds  of  grasslands  remain  to  be  investi¬ 
gated  . 


MAMMALIA 

A  FOX  was  infested  by  R.  s.  simus  and  another  (Vulpes  pallida) 
by  R.  s.  sanguineus.  ”  ” 


DCMESTIC  FOWLS 

A.  persicus  has  been  foxmd  at  Fasher. 


^ost  data  for  Darfur  are  from  material  collected  by  Sudan  Veter¬ 
inary  Service  personnel  from  domestic  animals  in  six  areas  in  the 
central  part  of  the  Province  during  the  dry  season.  Scattered 
records  in  Sudan  Government  collections  have  also  been  obtained. 
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DCMESTIC  MAMMALS 


CAMELS,  common  in  the  north,  graze  down  to  the  southern  grass 
lands  in  the  dry  season  but  not  to  the  Bahr  El  Arab  toich.  These 
animals  transport  goods  throrighout  northern  and  central  Sudan. 

They  are  infested  chiefly  by  H,  rufipes,  possibly  the  most  common 
tick  of  Darfur,  and  frequently  by  smaller  numbers  of  H.  dromedarii, 
H.  impeltatm,  H.  Impressm,  and  H.  truncatum.  0.  st^ignyi  also 
occurs  and  R.  s.  simus  is  present" in  a  single  coTlection.  Few 
specimens  oT  iC  dromedarii  from  camels  are  included  but  most  col— 
lections  from  Darfur  cattle  include  several  specimens  of  this 
tick. 


DCMESTIC  RABBITS  are  parasitized  by  R.  s.  sanguineus. 

DOGS  carry  R.  s.  sanguineus  and  a  single  lot  of  H.  1.  leachii 
has  been  obtained.  ”  “  “ 

HORSES,  DC^iKElfS,  and  MULES  are  common  and  of  good  breeds. 

They  are  usually  infested  by  a  ntunber  of  B.  deco  lor  atus  and  H. 
rufipes.  Most  collections  also  contain  iC  dromedarii,  H.  ” 
impressum,  and  H.  truncatiim  and  several  include  H.  in^Ttatum, 
ft.  s.  sangTiineus ,  and  R.  s.  simus.  0.  savignyi  ^as  also  been 
collected  from  a  horseT  ”  “ 

CATTLE  and  goats  and  sheep  are  numerous  in  Darfur.  It  is 
said  that  sheep  are  more  common  and  important  than  goats  here. 
Cattle  migrate  over  a  wide  area,  feeding  on  the  Bahr  El  Arab 
toich  during  the  dry  season  and  grazing  up  to  13°N.  d\u*ing  the 
rains. 


Herds  in  each  of  the  areas  represented  are  most  heavily  par¬ 
asitized  by  H.  rufipes,  the  total  number  of  specimens  of  which 
equal  those  of  all  oiher  species.  Also  common  but  fewer  in  nTxm- 
bers  are  H.  dromedarii,  H.  truncatum,  H.  impressum,  and  H.  impeL. 
tatum.  A”few  specimens  of  A.  lepic[um,''A.~'variegatxim,  B.~decolOL- 
ratus  and  R.  s.  sanguineus  are  also  pre'sent.  “ 

GOATS  and  SHEEP  include  R.  e.  evert si  in  all  collections  but 
this  tick  has  not  been  found  on  other  Darfur  hosts.  Less  numero\;is 
but  frequent  are  R.  s.  sanguineus,  H.  rufipes ,  and  H.  truncatum. 
Single  collections  contain  H.  dromedarii  from  goats” and  B.  decolou 
ratus  from  sheep.  ”  “ 
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KORDOFAN  PROVINCE* 


The  very  few  available  data  from  Kordofan  are  divided  between 
collections  from  EL  Obeid,  in  the  short  grass- scattered  acacia 
region,  and  from  various  localities  in  the  southwestern  Nuba 
Mountain  area.  The  Nuba  Mountains,  which  reach  an  altitude  of 
some  5000  feet,  with  permanent  water  supplies  in  the  mountains 
•and  nearby  plains,  influence  the  area  sufficiently  to  allow 
the  survival  of  such  tropical  ticks  as  A.  variegatTun  and  R.  s. 
simus.  The  gradual  gradation  of  the  plains  from  acacia  tall“ 
grass  forest  to  desert  scrub  in  the  north  is  similar  to  that 
of  Darfur. 


REFT ILIA 

A.  brumpti  infests  the  LIZARD  Agama  colonorum  in  the  Nuba 
Moxrntains;  A.  exornatxam  has  been  taken  from  Varanvis  e.  exanthe- 
maticus  at  llhuwei,  and  A.  nuttalli  is  known  from  a  IJCnD  fOllTCilSE 
at  Talodi.  “ 


AVES 

GUINEA  FOWL  examined  for  A.  bru^ti  were  free  of  this  tick 
(page  84).  A  BUSTARD  in  the  K!oalib  rflils  provided  R*  s.  sangui¬ 
neus.  ”  ”” 

MAMMALU 

The  presence  of  A.  brumpti  in  the  Nuba  Mountains  infers 
parasitism  of  small  mammals. 

R.  s.  sanguineus  has  been  found  on  HUXiHIOGS  at  Heiban, 
and  Delarai  (numerous  in  both  localities),  on  a  HARE  at  Delami, 
on  a  FOX  in  the  Koalib  Hills,  and  on  a  KTOU  on  Jebel  Tabuli. 

DCMESTIC  FOWLS 


A.  persicvis  occurs  at  Delami. 

^Kordofan  data  were  obtained  largely  by  Mr.  C.  Karrar  of  the  Sudan 

Veterinary  Service.  The  few  wild  animal  records  are  from  Sudan 
Government  and  the  HH  collections. 
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DCMESTIC  MAMMALS 


CAMELS  bear  H.  dromedarii ,  H.  excavatxim,  and  H.  in5)ressum, 
and  0.  savignyl  also  feeds  on  them.  ” 

PIGS  at  Tabanga  are  infested  by  R.  s.  sanguinexis  and  R. 
s.  simus.  ”  ”  ” 

HORSES  provide  H.  excavatxun  at  El  Obeid  and  R.  s.  simus 
at  Talodi.  ”  ” 

MULES  at  Talodi  yield  R.  e.  evertsi. 

CATTLE  populations  and  movements  are  comparable  to  those  of 
Darfur.  Herds  at  El  Obeid  and  northwards  are  infested  by  B. 
decoloratus ,  H.  dromedarii ,  H.  excavatxun,  H.  marginattun,  hT 
rufi^s,  and  s.  s^^uinexis.  6.  decoloratxxs  is  probably 
chiefly  transpor'Ied  this  far  norTh.  In  the  south  herds  are 
parasitized  by  A.  variegatum,  B.  annxilatxis ,  B.  decoloratus, 

H.  impressxun,  iC  rxifipes,  H.  trxmcatxim,  and  1?.  s.  simus.  A 
Tew  B.  annxilatxis  and  H.  deTriixxm  have  been  taken  from  Kordofan 
cattle  at  Quarantine  Stations . 

SHEEP  and  GOATS  have  provided  specimens  of  H.  excavatxun 
from  El  Obeid  and  of  H.  dromedarii ,  R.  e.  evexrtsT,  K.  s.  sanguL- 
nexis,  and  R.  s.  simus" from  the  west  aid" south.  “  ” 


BLUE  NILE  PROVINCE* 


The  chief  tick  species  and  a  few  of  the  more  xmcommon  ones 
are  known  from  this  Province  but  collections  have  been  sparse, 
scattered,  and  xmeven,  Carefxxl  sxxrveying  shoxild  show  differences 
between  tick  faunae  in  the  sparse  grass  semidesert  north  of  Wad 
Medani,  the  acacia  short  grass  scrub  southwards  that  becomes 


*Most  Blue  Nile  data  were  supplied  by  Sxidan  Government  veterina¬ 
rians  and  by  the  witer*s  collections  from  Wad  Medani.  Specimens 
from  wild  animals  are  from  Sxidan  Government  collections,  Mr.  D.  J. 
Lewis,  and  Mxisexim  of  Conparative  Zoology. 
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acacia  tall  graiss  forest  south  of  Singa,  and  the  heavily  culti¬ 
vated,  irrigated  fields  of  the  Gezira  Scheme. 

REPTILIA 

Infestation  of  LIZARDS  by  A.  brumpti ,  specimens  of  which 
have  been  secured  at  Gebelein  and  in  "Blue  Nile  districts*, 
appears  likely.  A.  exomatum  has  been  taken  from  monitor  liz¬ 
ards  at  Singa  and"" Hassa  rieissa. 

AVES 

A  male  and  two  female  R.  s.  sanguineus  parasitized  a  “large 
VULTURE*  at  Wad  Medani. 


MAMMALIA 


A.  brumpti  is  assumed  to  infest  a  variety  of  smaUL  mammals 
in  this  Province  but  definite  records  are  lacking. 


HEDGEHOGS  at  Hodft  and  Hosh 


sanguineus . 


provided  several  padrs  of  R.  s. 


A  CHEETAH  in  the  Sennar  area  has  been  reported  to  be  in¬ 
fested  by  A.  lepidum  and  specimens  of  H.  1.  leachii  were  taken 
from  a  CARACAL.  At  Wad  Medani,  eight  1?.  Teachii  muhsami  and 
several  R.  _s.  sanguineus  occxirred  on  a''M0NG00SE. 


GROUND  SQUIRRELS  at  Roseires  parasitized  by  H.  hovyi  have 
been  reported.  ” 


MAN 

A  male  A.  lepidum  was  taken  at  Wad  Medani  feeding  between 
the  toes  of  a  man. 


DCMESTIC  FOWLS 

A.  persicus  is  present  in  several  localities. 
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DOMESTIC  MAMMALS 


CAMELS  are  heavily  Infested  by  0.  savignyi  at  Wad  Medani  and 
Kosti.  Material  from  Wad  Raiya  has  "also  been  seen.  This  tanopan 
probably  occvtrs  in  most  areas  where  camels  are  enployed.  A* 

is  also  common  but  specimens  of  H.  dromedarii  are  res- 
to  the  northern  half  of  the  Province  as  are  those  of  H. 
excavatum.  H.  rufipes  and  R.  s.  sanguineus  are  represented  ly 
single  collections  and  H.  trxmcattim  by  sectored  collections. 

R.  e.  evert  si,  although"”cominon  on  equines,  goats,  and  sheep,  is 
not” present  in  collections  from  camels. 

HORSES,  DONKEIS,  and  MULEJS  throughout  Blue  Nile  are  fre¬ 
quently  parasitized  by  R.  e.  evertsi  and  to  a  lesser  extent  by 
R.  s.  sanguineus .  A.  lepiSum  is  not  uncommon  on  these  hosts. 
HunSrous  H.  excavatum  occur  on  some  horses  at  Wad  Medani. 

DOGS  bear  numerous  R.  s.  sanguineus . 

CATTLE  are  localized  in  Blue  Nile  Province.  Large  areas, 
although  apparently  suitable  for  grazing  and  close  to  markets 
and  transportation,  support  little  livestock.  In  cultivated 
areas  some  work  animals  are  employed.  In  Kosti  District,  the 
Baggara  tribes  do,  however,  maintain  large  herds  of  cattle, 
goats,  and  sheep,  and  migrate  with  them  to  northern  Kordofan 
or  down  to  Er  Renk  in  search  of  grazing.  Other  pastoral  tribes 
inhabit  the  area  between  the  Blue  Nile  and  Kassala. 

Herds  are  commonly  parasitized  by  A.  lepidum  and,  at  Wad 
Medani,  by  H.  rufipes.  B.  decolor atus, "A.  variegatum,  and  R. 
s.  siiBus  are  represented  by  single  collections  from  the  southern 
"Half  oi  the  Province,  while  H.  excavatum  and  H.  dromedarii  in¬ 
fest  cattle  in  the  northern  Tialf.  H.  iruncatum  is  present  in 
scattered  localities.  ” 

GOATS  and  SHEEP  are  hosts  of  R.  e.  evertsi  and  R.  s. 
sanguineus.  Comparatively  heavy  infe'stations  of  eitEer  or  both 
of  these  species  are  common  in  most  areas  of  Blue  Nile  Province. 


legidtm 

trlcted 
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KASSALA  PROVINCE^ 


Grading  from  a  small  area  of  acacia  talL-gra^s  forest  in 
the  extreme  south  to  large  wastes  of  barren  desert  in  the  north, 
Kassala,  by  reason  of  its  hilly  character  and  humid  sea  breezes, 
undoubtedly  supports  a  nvunber  of  tick  species  not  yet  record^ 
from  this  Province.  A  few  miles  north  of  Kassala  Province,  in 
Egypt,  we  have  foimd  Omithodoros  foleyi,  and  H.  truncatum  fol¬ 
lows  the  coastal  plain  to  its  northern  limit  just  inside  £gypt. 
Excellent  riding  camels  are  a  notable  product  of  Kassala  and 
camels  and  goats  are  common  throughout  the  Province  except  in 
the  inland  deserts.  Cattle  herds  range  from  the  south  to  some¬ 
what  north  of  Port  Sudan  and  sheep  are  common  in  the  same  area 
except  in  the  far  south. 


VniD  ANIMALS 

The  nresence  of  A.  brurapti  at  Erkowit  indicates  parasitism 
of  reptiles  and  small" mammals .  A.  exornatum  has  ^en  taken  from 
a  Varanus  LIZARD  in  the  Butana  areal  A  HARE  at  Sinkat  was  in- 
f ested  by  R.  s.  sanguinetis. 


MAN 

0.  savignyi  has  been  taken  feeding  on  human  beings,  near  a 
well, "and  in  several  other  situations  (page  191). 

DC14ESTIC  FOWLS 

A.  been  found  at  Suakin. 

Da-IESTIC  MAMIiALS 

CAMELS  at  Kassala  are  infested  by  numerous  H.  droro^arii 
and  fewer  numbers  of  H.  excavatum,  H.  marginat\im,  H.  rufij^^ 
and  R.  s.  sanguineus.  0 .  savignyi  is  also  present  (page  191 

*Dry  and  early  rainy  season  data  for  livestock  parasites  from  sev. 

eral  localities  were  provided  by  Mr,  M.  J.  Henigan  of  the  Sud^ 
Veterinary  Service.  Sudan  Government,  British  Museum  (Natural 
History),  and  the  HH  collections  have  added  a  few  additional 
records. 
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DOGS  at  all  localities  sxirveyed  are  heavily  infested  by  R. 

■4  nymphs  of  this  tick” 


taken 


HCRSES  and  DONKEYS  are  parasitized  chiefly  by  H.  excavatum 
and  by  fewer  H.  detritum,  H.  dromedarii,  H.  impelt atum,  R .  e . 
evert  si,  and  R.  s.  sanguinetis.  ”  ”  ” 

CATTLE  bear  chiefly  H.  dromedarii,  H.  excavatiun,  H.  impel- 
tatum,  H.  rufipes,  and  H.  tnmcatum,  along  with  fewer  J..  lepidvun, 
H.  detritrim,  and  R.  e.  evert  si .  ” 

GOATS  and  SHEEP  yield  chiefly  H.  excavatvim  and  R.  s.  sangui- 
neus,  and  fewer  H.  tnmcatum  and  R.^e ."evert si.  ”  ” 


KHARTOUM  PROVINCE* 


Khartoum  Province,  a  small  area  aro\md  the  capital,  Khartoxira, 
industrial  town,  Khartoiim  North,  and  residential  and  marketing 
center,  Omdxirman,  is  a  region  of  poor  grass  acacia  scrub  with  no 
special  biological  features  except  for  small,  irrigated  gardens 
along  the  Nile.  Large  niimbers  of  horses,  donkeys,  camels,  sheep, 
and  goats  live  here  or  come  into  the  Province,  and  some  cattle 
are  maintained. 

The  presence  of  a  zoological  garden  and  of  a  cattle  quaran¬ 
tine  station  brings  many  wild  and  domestic  animals  with  a  large 
variety  of  ticks  into  the  Khartoxam  area  and  several  exotic  rec¬ 
ords  for  this  locality  appear  to  have  been  based  on  material  of 
species  not  established  in  this  Province. 


AVES 


King  reared  H.  rufipes  from  nymphs  from  a  KITE,  Milvus 
migrans.  Adults  of  R.  s.  sanguineus  were  found  on  another  kite. 


^Khartoxim  data  derive  from  the  writer’s  collections,  a  few  lots 
in  Sudan  Government  collections,  and  four  lots  sent  by  Sudan 
Veterinary  Service  personnel. 
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MAMMALIA 


BATS  are  parasitized  by  A.  confusus  and  A.  vespertilionis . 

RCDENTS  in  the  desert  often  bear  larvae  and  nymphs  of 
Hyalomma  ticks;  immature  tick  specimens  of  this  genus  have  not 
yet  been  identified.  A  FOX  shot  near  Khartoum  bore  a  number  of 
H.  1.  leachii  and  another  four  male  H.  1.  muhsami  and  several 
"s.  sanguineus. 


Pa^iESTIC  FOWLS 

A.  persicus  is  common  in  Khartoum  and  Omdurman. 
DOMESTIC  MAMMALS 


CAMELS  yield  large  numbers  of  H.  excavatum,  H.  dromedarii 
and  R.  s.  sanguineus,  and  smaller  numbers  of  H.  impeltatum  and 
H.  i^ipes.  0.  savignyi  is  common  here. 

DOGS  bear  R.  s.  sanguineus  and  less  commonly  H.  1.  leachii, 
H.  dromedarii,  excavaium,  and  H.  rufipes. 

HCRSES  and  DONKEYS  are  parasitized  chiefly  by  H.  excavatum 
but  also  bear  good  nvunbers  of  H.  impeltatum,  H.  dromedarii,  H. 
excavatum,  H.  rufipes,  R.  e.  evertsi,  and  s.  sanguined  and 
a  few  6.  decoloratus.  ”Sm£ll  populations  oT  tTie  last  named 
species  appear  to  be  established  in  irrigated  gardens  along 
the  Nile. 

CATTLE  provide  H.  dromedarii,  H.  excavatum,  and  R.  s. 
sanguine^,  and  fewer  H .  impelt atum  and  S.  ruTipes. 

SHEEP  and  GOATS  are  parasitized  by  the  same  species  as 
cattle,  except  that  R.  e.  evertsi  is  also  common  on  them. 
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NORTHERN  PROVINCE* 


Small  herds  of  domestic  animals  are  maintained  in  the  narrow 
strip  of  cultivation  along  the  Nile.  Away  from  the  Nile,  Northern 
Province  is  a  vast  barren  desert  that  supports  little  life.  The 
few  available  tick  collections  are  from  the  Nile  area.  Xerophilic 
tick  species  undoubtedly  remain  to  be  discovered  in  the  desert. 

MAMMALIA 

BATS  at  Dongola  are  infested  by  A.  confusus  and  A.  vesper- 
tilionis.  FOXES  in  the  desert  near  tTie  Mile  rarely  liear  R.  s. 
simus,  i^re  commonly  H.  1.  leachii  and  R.  s.  sanguineus.  ~The 
latter  tick  has  also  "Been  found  on  HARlS.  ” 

DOMESTIC  FOWLS 

A.  persicus  occurs  in  a  nmber  of  localities  along  the 
Nile.” 


DOMESTIC  MAMMALS 


CAMEL  yards  frequently  contain  0.  savignyl.  H.  dromedarii 
is  the  chief  tick  parasite  of  camels~but  M.  ej^av^xun,  H. 
ruflpes,  and  R.  s.  sanguineus  also  occur  on  them.  ” 

DOGS  are  infested  by  R.  s.  sanguinexxs  and  H.  eaceavatum. 

HORSES  and  DONKEIS  bear  H.  excavatum  and  fewer  H.  dromedarii , 
H.  rufipes,  and  R.  s.  sanguinexis.  ” 

CATTLE  yield  H.  dromedarii  and  H.  excavatum;  less  commonly 
H.  rufipes  and  R-  sanguineui;  rarely  R.  s.  simus  at  Shendi. 

SHEEP  and  GOATS  harbor  H.  excavatum  and  R.  s.  sanguineus. 

At  Shendi  a  few  R.  e.  evert sT  occur.  ” 


^Northern  Province  data  were  obtained  by  Sudan  Veterinary  Service 
personnel  and  the  writer.  A  few  lots  from  this  Province  are  in 
Sudan  Government  collections. 
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MEAN  ANNUAL  TEMPERATURE  CC) 

(TO  194-0) 

Figure  323 

MEAN  ANNUAL  TEMPERATURE  OF  THE  SUDAN 
'“From  Ireland  (1948).  In:  Agriculture  in  the  Svidan. 
fith  permission  of  Oxford  Press  and  Sudan  Government_.7 

PLATE  XIC 
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VI 


^  -BIOTIC  FEATURES  OF  THE  3UUAN 


CLIMATE^ 

S^an,  entirely  within  the  tropics  from  latitudes  22°!^. 
to  with  a  simple  topography  from  the  meterological  aspect, 

IS  ^most  entirely  landlocked  and  possesses  a  continental  climate. 
M^itime  characteristics  are  confined  to  the  narrow  eastern  coastal 
plain  ^d  eastern  slopes  of  the  Red  Sea  Hills.  Elsewhere  the  vast 
plain  IS  broken  only  by  the  Marra  Mountains  of  Darfur,  the  Nuba 
Mount^ns  of  southern  Kordofan,  (and  the  few  small  ranges  of  Bqua. 
toria).  The  swampy  Sudd  of  the  Upper  Nile  is  the  only  inland  body 
of  water  large  enough  to  influence  climate.  The  Sudanese  plain 
extends  f^  west  and  north,  but  eastward  and  southward  it  is  lim¬ 
ited  by  the  Ethiopian,  East  Africa,  and  Congo  highlands. 

annu^  isotherms,  or  lines  of  equal  temperature,  in  the 
Sudan  (Figure  323)  range  from  25®C.  to  29^^.  Temperatures  in  this 
figwe  ^e  not  reduced  to  a  standard  level  and  caution  is  necessary 
in  dealing  \rLth  these  due  to  relatively  small  amount  of  available 
data. 


In  the  north  and  the  Red  Sea  area,  the  highest  mean  maxima 
July;  these  are  in  the  range  of  41.1®C.  to 
43.8  C.  Elsewhere  they  precede  the  rains  and  vary  from  May  at 
January  in  Bquatoria;  these  range  from  36.9°C.  to 
40.9^.  in  the  plains  and  less  in  highland  localities.  The  low¬ 
est  mean  maxima  occur  in  January  in  the  north  and  during  the 
rains,  July  or  August,  south  of  about  14°N.  Seasonal  variation 
decreases  from  north  to  south.  The  highest  daily  maxima  (37.5<=t. 
to  52.50c.  at  Wadi  Haifa)  occur  in  the  north,  the  lowest  in  the 
south  (36.7®C.  to  43.7OC.  at  Juba). 


»This  section  is  abstracted  from  Ireland  (1948)  in  Agriculture 
in  the  Sudan. 
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MEAN  ANNUAL  RAINFALL  (mm) 

(TO  194  0) 

Figure  324 

MEAT}  ANNUAL  RAINFALL  OF  THE  SUDAI^ 

^From  Ireland  (1948).  In;  Agricult\ire  in  the  Sudan. 
With  permission  of  Oxford  Press  and  Sudan  Government.  ~J 
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MEAN  ANNUAL  RAINFALL  DISTRIBUTION 
(TO  19^0) 

Figiare  325 

^  MEAN  ANNUAL  RAINFALL  DISTRIBUTION  IN  THE  SUDAN 
From  IrelaM  (1948).  In;  Agricultrire  in  the  Stidan. 
ith  permission  of  Oxford  Press  and  Sudan  Government^ 

PLATE  XIIIC 


-  833  - 


The  lowest  mean  minima  throughout  the  Sudan  occiar  in  the  vri^ 
ter.  Mean  daily  minima  are  lowest  in  the  extreme  north  (7.8  C.  to 
23  8°C  at  Wadi  Haifa)  and  in  the  west  and  highest  in  the  Red  Sea 
area  (19  2°C.  to  28.8°C.  at  Port  Sudan).  At  Juba  they  range  from 
19  8°C  to  22.0°C.;  at  Wau  from  17.6°C.  to  22.4°C.;  and  at  Wad 
Medani  from  U.3°C.  to  24.3°C.  The  seasonal  variation  decreases 
from  north  to  south  and  is  very  small  south  of  Malakal.  Nitrous 
other  temperature  data  may  be  found  in  Ireland’s  (1948)  original 
summary. 

Rainfall  in  the  Sudan  (Figures  324  and  325)  is  characterized 
by  a  remarkably  regular  decrease  in  mean  annual  total  from  MOO  mm. 
in  the  south  (1500  mm.  in  eastern  Equatoria  mountains)  to  25  ram. 
or  less  in  the  northern  deserts.  Figure  325  shows  the  amu^ 
rainfall  distribution  expressed  as  monthly  percentages  of  the 
total.  Except  coastally,  diagrams  represent  means  oYev  four 
degree  squares.  Inland  increase  in  rainy  season  length  from 
north  to  south  and  the  anomalous  Red  Sea  area  regime  ^e  clear¬ 
ly  shown,  as  is  the  notable  latitudinal  uniformity  a^ 
torial  double  maximum  in  the  extreme  south.  See  Ireland  (1948) 
for  further  details. 

Climatically  the  Sudan  may  be  divided  into  three  regions: 

1.  North  of  about  latitude  19^1. 

2.  South  of  about  latitude  19'^.  ^  „  u-m. 

3.  Red  Sea  coast  and  eastern  slopes  of  Red  Sea  hiiis. 

North  of  about  latitude  19°N.  the  desert  receives  little, 
infrequent  rain  or  none  at  all.  Strong  winter  '^^ds  wxth  s^M 
storms  and  occasional  frontal  rain  occur  with  an  i^lra  of  coxd 
air  behind  a  vigorous  Mediterranean  depression.  The  desert 
SLSe  Sa?aoterisUcally  experiences  vide  ainmal  and  annual 
temperature  variations* 

South  of  atout  latitude  19»N.  the  t^ical 
nental  oliniate  is  dominated  ly  the  annual  movement  of  the  bound^/ 
totaSn  d^northerlies  and  moist  southerlies,  a  tou^a^  reaching 
its  northern  limit  in  midsummer  and  its  southern  limit  in  mi 
winter.  The  southerlies  bring  rain  that  extends  five 
miles  or  so  south  from  the  actual  boundary.  The  rainy  season 
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is  shortest  in  the  north  and  lonj^est  in  the  south.  Host  of  the 
rain  is  convectxonal  with  a  marked  afternoon  and  eveninf  maximum. 
Dry  winter  weather  is  vsTy  stable  but  intense  thunderstorms  occur 
in  summer.  In  the  semi arid  north,  early  rainy  season  winds  asso¬ 
ciated  with  thunderstorms  bring  dust  storms  or  ho boobs. 

The  Red  Sea  coast  and  the  eastern  slopes  of  the  Red  Sea  Hills, 
influenced  by  the  Red  Sea,  have  northerlies  throughout  the  year. 
These  bring  rain  and  clouds,  rain  falling  chiefly  in  v;inter.  The 
higher  relative  humidity  of  tnis  narrow  coastal  strip  markedly 
influences  the  flora  and  fauna  of  the  area. 


FLORAL  DISTRICTS 

The  vegetation  of  the  Sudan  (Andrews  1948)  is  divided  into 
seven  principal  Districts  from  north  to  south  (Figure  326): 

1.  Desert 

2.  Acacia  Desert  Scrub 

3.  Acacia  Short  Grass  Scrub 

4.  Acacia  Tall  Grass  Forest 

5.  Broad-leaved  Woodland  and  Forests 

6.  Forests 

A.  Gallerj"  Forests 

B.  Bowl  or  Depression  Forests 

C .  Cloud  Forests 

7.  3v;amps  and  Grasslands 

A.  Permanent  Swamps 

B.  Seasonally  Inundated  Land 

C .  Grassland 

D .  Mountain  Meadow 

Isolated  areas  unrelated  to  their  immediate  surroundings  are 
the  Red  Sea  Hills  (Erkowit)  and  Gebel  Elba  (southeastern  Egypt 
adjacent  to  the  Sudan  frontier  and  administered  by  the  Sud^  Gov¬ 
ernment  ) . 

The  following  brief  abstract  provides  a  generalized  picture 
of  the  chief  floral  aspects  of  the  Sudan.  For  further  details, 
see  Andre\;s  (1948)  and  various  chapters  in  Tothill  (1948). 
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VEGETATION  MAP 
OF 

ANGLO  EGYPTIAN  SUDAN 
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Figiire  326 

FLORAL  DISTRICTS  OF  THE  SUDAN 
TFrom  Anderson  (1948),  In:  Agriculture  in  the  Sudm. 
With  permission  of  Oxford  Press  and  Sudan  GovernmenW 
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Desert  District 


The  Libyan  and  Nubian  Deserts  receive  from  zero  to  two  inches 
of  unequ^y  distributed  rainfall  annually.  The  southern  margin  of 
this  District  west  of  the  Nile  is  about  16*^.  Towards  the  Nile  and 
eastwards,  this  margin  swings  gradually  northward  from  a  point  im_ 

Darner  to  just  north  of  Port  Sudan.  Except  for 
the  Nile  area,  vegetation  in  these  areas  is  confined  to  a  few  de^ 
pressions  and  rare  watercourses  harboring  some  runoff  moisture 
Almost  no  woody  plants  occur.  Towards  the  southern  boundaries, 
on  broadly  undulating  plains  of  loose  red  sand,  a  very  few  clttmps 
of  plants  exist  and  towards  the  Nile  scant  stands  of  saiiir  acacias 
appear.  In  the  stark,  rocky  mountain  masses  of  Kassala  Province 
slight  vegetation  persists  in  valleys. 

In  the  Nile  Valley  there  are  a  greater  variety  of  plants, 
especially  date  and  dompalms,  and  some  shrubs,  herbs,  and  grasses, 
besides  four  species  of  acacia  trees.  Cultivation  of  the  seluka 
confined  to  Nile  basin  areas,  utilizes  silt  deposited  by 
Nile  floods.  Some  waterwheels,  saqiyas,  are  used.  Even  this 
with  the  advent  of  the  lake  behind  the  proposed 
High  Dam  just  south  of  Aswan  in  Egypt. 

2.  Acacia  Desert  Scrub  District 

TMs  and  the  following  semidesert  areas  are  nowhere  so  rich 
as  semidesert  in  the  American  sense  of  the  word.  The  Acacia 
Desert  Scrub  District  extends  as  a  sandy,  rocky  two  hundred  mile 
wide  belt,  sometimes  rolling  and  with  dunes,  bordering  the  north¬ 
ern  desert  area.  Two  to  twelve  inches  of  annual  rainfall  is  dis¬ 
tributed  through  the  four  winter  months.  Many  areas  are  entirely 
treeless;  where  vegetation  does  occur  Acacia  trees  and  some  shrubs, 
or  a  few  shrubs,  short  grasses,  and  no  trees  are  found.  A  slight¬ 
ly  greater  variety  of  trees  exist  near  the  Nile.  The  Red  Sea 
Mils  at  the  eastern  periphery  of  this  District  support  a  separate 
flora  characterized  by  the  dragon*s  blood  tree  and  various  drought- 
resistant  herbs.  Here,  too,  valleys  and  plains  contain  dompalms 
and  samr  acacia  trees.  The  seacoast  supports  a  separate  flora, 
among  which  mangrove  is  noteworthy. 
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Acacia  Short  Grass  Scrub  District 


A  rather  narrow,  short  grass  belt  fringes  the  Desert  Scrub 
District  to  the  south.  Rainfall  increases  from  twelve  to  twenty 
inches  annually  and  falls  six  to  eight  months  a  year,  thus  mai^ 
taining  an  open  woodland  type  of  country  with  short  grasses  and 
herbs.  The  soil  is  more  water-retaining  than  that  of  deserts 
and  supports  a  greater  variety  of  trees,  of  which  Acacia  species 
dominate.  The  Butana  area  (Figure  3)  is  partially  treeless  des¬ 
ert  and  elsewhere  open  grass  plain  with  thorn  scrub.  Taller 
grasses,  and  denser  shrubs  and  trees  grow  near  the  Atbara  Rxver 
and  dompalm  forests  exist  at  the  River ‘s  upper  reaches. 


The  southern  limit  of  the  distribution  of  camels  in  the 
Sudan  coincides  with  the  southern  margin  of  this  District. 

The  intensively  cultivated  and  irrigated  Gezira  area_ between 
the  Blue  and  White  Niles  is  a  special  feature  of  this  region. 
Resources  from  this  area  produce  roost  of  the  revenue  for  the 
Sudan  Government  and  it  is  one  of  the  most  densely  settled  areas 

of  the  Sudan. 


For  purposes  of  the  present  study,  special  attention  should 
be  called  to  the  outlier  of  the  Acacia  Short  Grass  Scrub  Distric. 
in  eastern  Equatoria  Province,  from  near  Kapoeta  eastwards,  and 
in  southeastern  Upper  Nile  Province. 


4.  Acacia  Tall  Grass  Forest  District 

Extending  from  the  previous  District  to  the  Bahr  ^  ^ 

thence  southwards  to  the  borders  of  Equatoria  Province,  ^^e  Ac^ 
cia  Tall  Grass  Forest  District  is  the  largest  ^®setati^ 

unit  of  the  Sudan.  Much  of  it  is  frequently  called  the  Centr^ 
Rainlands,  on  which  vast  herds  of  cattle  graze  and  some  effort 
devoted  to  cotton,  peanuts,  melons,  various  legumes,  dura, 
teff  grass  is  undertaken.  Three  highland  % 

r^roup,  the  Nuba  Mountains,  and  the  Ingassana  Hills,  bre^  the 
^notonous  plains.  The  vast  sudd  or  papyrus  swamps  of  the  Nile 
and  the  seasonally  inundated  '“toich*’  areas  are  special  feat^es 
of  this  area.  Rainfall  ranges  from  twenty  to  forty  inches  ^ 
nuallry  and  soil  types  vary  from  dark  heavy  clays  to  lig  s  v 
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loams.  While  acacia  trees  are  still  outstanding,  Combretaceous 
and  other  broad  leaf  trees  are  scattered  among  them,  in  some 
places  quite  thickly  and  with  ground  cover  not  seen  to  the  north. 
The  species  of  Acacia  also  differ  in  part  from  those  nortlwards. 
A  large  number  of  floral  associations  are  described  by  Anderson 
(loc.  cit. )  from  this  District.  This  is  the  area  of  vast  migra- 
tions  oT” domestic  animals  from  May  to  September  during  the  rainy 
season. 


5.  Broad-leaved  Woodland  and  Forest  District 


This  red  ironstone  area,  with  forty  to  sixty  inches  of  rain¬ 
fall  annually,  supports  grassy  woodlands  of  varying  characteris¬ 
tics,  swamps,  toich,  and  liDcuriant  tropical  forests.  From  Yei 
westward  we  find  the  most  extensively  forested  area  of  the  Sudan. 
In  this  area  of  high  elephant  grass  woodlands,  depression  and 
gallery  forests  are  interspersed  with  forested  grasslands  and 
low  mountains  and  hills.  Northwards  from  the  Congo  watershed 
the  trees  become  shorter  but  much  varied  in  species  and  density. 
Extensive  swamps  and  important  dense,  higliland  forest  areas  oc¬ 
cupy  part  of  the  east  bank.  Gradually,  from  Yei  to  near  Kapoeta, 
the  grassy  plains  lose  their  forest  aspect  and  become  more  open. 
Thorny  acacias  are  scattered  on  the  plains  and  broad  leaf  trees 
are  confined  to  patches  surrounding  terraite  mounds  and  fringes 
bordering  streams. 

From  Kapoeta  eastwards  less  rain  falls  and  an  outlier  of 
the  Acacia  Short  Grass  Scrub  District  takes  over. 

6.  Forest  Districts 

A.  Gallery  Forests  fringe  larger  streams  in  the  previous 
District  and  are  most  highly  developed  in  the  Yarabio  and  Yei 
areas.  In  eastern  Equatoria  these  forests  are  restricted  to 
streams  at  the  base  of  mountains  and  to  mountain  ravines.  On 
smaller  streams  the  forest  is  only  a  single  ranked  fringe; 
dovmstream  it  consists  of  heavier  gallery  forest  trees  in  wider 
ranks  that  form  a  close  canopy  and  provide  rain  forest  condi¬ 
tions. 
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R.  Bowl  or  Depression  Forests  occur  where  there  is  sufficient 
runoff *of“v^er  from  surrounding  ^opes.  These  are  .he  Azza  Forest 
in  M^ridi  District,  and  the  Lotti  and  Laboni  Forests  °  ^ 

Hills.  These  approach  the  true  climatic  rain  forests  of  the  Congo. 

C.  Cloud  Forests  of  the  Sudan  are  limited  to  the  higher 
reaches  oTTHe  Dongotona  and  Imatong  Mountains. 


7.  Swamps  and  Grassland  Districts 


A.  Permanent  Swamps  are  chiefly  the  vast  Sudd  area  of  the 
White  Nile  and  6'CHers  on  smaller  rivers.  These  are  of  lesser 
importance  for  the  present  study. 


R.  Seasonally  Inundated  Lai^,  or  toich,  along  the  White  Nile 
and  its  tributaries,  supporTs  tHTvast  cattle  herds  of  the  Dinka 
and  Nuers.  Tree  growth  is  inhibited  and  vast  grass  meadows  stretch 
to  the  horizon.  A  foot  or  so  of  water  covers  these  meadows  d^ing 
the  rains.  Other  seasonally  inundated  land  along  the  Blue  Nile 
supports  sunt  forest. 

c.  Grasslands  as  such  are  negligible  in  the 
the  toich  and  def3?ested  areas  or  recently  ab^doned  cultivation. 
Short  turf  occurs  on  rock-y  hills,  plateau,  and  ironstone  pans. 


D.  Mountain  meadows  on  shallow  soil  high  in  the 
Dongotona  Mountains  contain  grasses  and  herbs  growing 
of  three  feet. 


Imatong  and 
to  a  height 
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Figixre  327 

FAUNAL  AREAS  OF  TliB  SUDAN 
Based  on  Tabanidae.  ^From  Lewis  (1953). 7 
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FAUI^AL  DISTRICTS  AND  AREAS 

All  of  the  Sudan,  from  an  overall  zoogeograpMcal  standpoint, 
lies  within  the  Ethiopian  Faunal  Region  (Figure  l)  except  the 
desert  wastes  in  the  extreme  northwestern  corner  that  are  included 
in  the  Palaearctic  Faunal  Region. 


Faunal  Districts,  although  based  on  a  combination  of  factors, 
are  mightily  influenced  in  the  Sudan  by  quantity  and  seasonal  di^ 
tribution  of  rainfall.  The  effect  of  rainfall  is  dramatically  il¬ 
lustrated  as  one  travels  from  north  to  south  by  the  gradual  grMa- 
tion  from  extreme  desert  to  African  savannah  with  fe’^^’^^ees  and 
short  grass  in  the  north  and  more  numerous  trees  and  tall  elephant 
grass  in  the  south.  Restricted  patches  of  "jungle- type  forest 
are  encountered  in  western  Bquatoria,  along  the  Congo  watershed, 
and  in  the  mountains  of  eastern  Equatoria. 

Except  for  a  small  component  of  the  fauna  that  reqtiires  a 
cool  climate  combined  with  relatively  high  rainfall  and  is  there¬ 
fore  confined  to  the  highlands  of  eastern  Equatoria,  distribution 
of  animal  life  in  the  Sudan  is  in  general  less  modified  by  e^ 
tremes  of  temperature  than  by  rainfall.  Those  animals  that  do 
range  into  the  Sudanese  plains  are  ^  adapted  to  high  temper¬ 
atures  and  within  the  Sudan  their  distribution  is  limited  pri¬ 
marily  by  floral  and  rainfall  factors.  Before  differences  in 
temperature  extremes  can  exert  definitive  influence  the  animal 
has  succumbeci  to  extremes  of  other  factors. 

The  Faunal  Districts  of  the  Sudan  and  of  the  remainder  of 
the  Ethiopian  Faunal  Region  (Figure  3),. as  delineated  Chapin 
(1932)  for  birds,  nicely  illustrate  zoogeographical  relation¬ 
ships  and  differences  on  a  continental  basis. 

bixlge  of  the  Palaearctic  Faunal  Region  into  northeastern  Sudan, 
a  birren  and  almost  entirely  lifeless  desert,  the  northernmost 
f-inge  of  the  country  is  part  of  the  narrow  ^d^ese  Arid  Di^ 
trict  belt  that  extends  across  Africa  from  the  Atlantic  to  the 
Red  Sea.  As  readily  realized  from  data  temperature 

(cage  831),  rainfall  (page  834),  and  vegetation  (page  837),  the 
extremely  sparse  animal  life  that  exists  here  is  limited  to  the 
world’s  most  highly  adapted  xerophilic  species.  Borden^  ^ 

District  to  the° south,  the  Sudanese  Savannah  District,  extending 
from  the  Atlantic  to  the  Ethiopian  highlands,  embraces  most  of 
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the  vast  plains  of  the  Sijdan.  Here  short  to  tall  grasslands  are 
dotted  with  scattered  trees  that  are  often  thorny  acacias  and  in 
southern  latitudes  include  various  broadleaf  species.  Although 
including  much  of  West  Africa  beyond  approximately  5°N.*,  both  of 
these  Districts  are  faunistically  an  extension  of  the  East  and 
South  African  Subregion. 

West  African  faunal  elements  in  the  Sudan  are  confined 
largely  to  Bahr  El  Ghazal  Province,  Bquatoria  Province  west  of 
the  Nile,  and  isolated  populations  in  and  about  the  bases  of 
mountain  masses  in  eastern  Equatoria  Province.  This  fauna,  in 
the  Ubangi— Uelle  Savannah  District,  reaches  southwestern  Sudan 
from  central  Nigeria.  Isolated  from  that  of  the  more  open  sa. 
vannahs  of  East  African  Districts,  this  fauna  is  composed  of 
numerous  genera,  species,  and  subspecies  not  found  in  East  Afri¬ 
ca.  It  is  a  peripheral,  grassier  extension  of  the  West  African 
(Guinean)  Forest  Districts  that  in  the  Sudan  are  represented  by 
only  a  few  limited  forests  in  Bquatoria  Province. 

In  southern  Sudan,  Equatoria  Province  east  of  the  Nile  and 
southern  Upper  Nile  Province  support  populations  of  animals 
typical  of  the  East  African  Highland  District.  Open,  grassy 
plains,  with  scattered  thorn  trees  and  with  broad  leaf  trees 
a^o^and  termite  mounds  and  beside  rivers,  carry  to  its  northern 
limit  the  magnificient  plains  fauna  for  which  East  Africa  is 
famed.  In  general,  these  animals  differ  at  least  subspecifl- 
cally  from  their  relatives  west  of  the  Nile,  altho\igh  there  is 
some  interdigitation  of  East  African  elements  into  the  western 
and  northern  Districts  bordering  the  East  African  Highland. 

Eastward,  the  effect  of  the  Abyssinian  Highland  District 
is  expressed  in  poorly  explored  outlying  hills  just  within 
the  Sudan  frontier. 

The  Red  Sea  coast  and  the  eastern  slopes  of  the  Red  Sea 
Hills,  by  reason  of  higher  relative  humidity  and  nore  rainfall 
than  surrounding  areas,  carry  the  fauna  of  the  Somali  Arid  Dis¬ 
trict  northward  at  least  to  Port  Sudan. 


*See  modification  of  this  latitudinal  zonation  for  the  Sudan, 
page  844. 
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As  already  stated,  Chapin’s  outline  of  Favtnal  Districts  is 
a  roost  functional  one  for  generalized  faunistic  concepts.  Be¬ 
fore  turning  to  the  relation  of  ticks  to  these  Faunal  Districts 
it  is  useful  to  consider  briefly  the  only  study  devoted  to  Favmal 
Areas*  of  the  Sudan,  that  of  Lewis  (1953)  based  on  the  distribu¬ 
tion  of  Tabanids  (Figure  327).  In  Lewis’  map,  the  combination 
of  the  Raga-Loka  Areas  with  the  eastern  Flood  Plain  Area  and 
the  Sudd  Area  collectively  form  a  tinit  equivalent  to  thovigh 
slightly  wider  than  Chapin’s  Ubangi-Uelle  District.  Lewis’ 

Beja  Area,  on  the  Red  Sea  coast  and  extending  as  a  narrow  in¬ 
land  strip  to  Kassala,  is  a  slightly  extended  version  of  that 
part  of  Chapin’s  Somali  Arid  District  that  reaches  into  the 
Sudan.  The  division  of  Chapin’s  Sudanese  Savannah  District 
into  a  Central  Rainlands  Area  in  the  south  and  a  Fasher-Butana 
Area  in  the  north  reflects  the  effects  on  animal  distribution 
of  increasing  aridity  from  south  to  north.  Chapin’s  Sudanese 
Arid  District  is  modified  by  Lewis’  eastward  restriction  of 
the  Baiyuda  Area  to  exclude  the  plains  south  of  El  Darner.  These 
discriminations,  resulting  from  Lewis’  vast  experience  with  in¬ 
sects  of  medical  importance  in  the  Sudan,  considerably  assist 
the  evaluation  of  data  for  distribution  of  ticks  in  this  country''. 


TICK  DISTRIBUTION 
Introduction 

Prior  to  analysis  of  the  Sudanese  tick  fauna  distributional- 
ly,  it  might  serve  a  useful  purpose  to  analyze  briefly  a  few  of 
the  specialized  criteria  that  must  be  applied  to  ectoparasites 
and  especially  to  ticks. 

A  complex  variety  of  factors  limits  the  geographic  range 
of  any  animal  and  detersines  the  optimal  and  marginal  environ¬ 
ments  in  which  popxilations  may  thrive  or  simply  survive.  For 
ectoparasites  in  general  a  number  of  apparent  and  obscure  in¬ 
trinsic  host-ectoparasite  relationships  must  be  considered  in 


*Faunal  Areas,  as  here  used,  are  regional  subdivisions  of  Faunal 
Districts  that,  in  turn,  are  regional  subdivisions  of  the  two 
Subregions  of  the  Ethiopian  Faunal  Region,  i.e.  the  West  African 
Subregion  and  the  East  and  South  African  Subregion. 
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addition  to  such  extrinsic  environmental  factors  as  physical  bar¬ 
riers,  temperature,  and  hvunidity.  For  ectoparasites  that  com¬ 
monly  attack  both  wild  and  domestic  animals  a  double  set  of 
values  needs  be  employed. 

The  distribution  of  parasites  that  utilize  widely  differing 
hosts  in  each  developmental  stage  is  effected  not  only  by  the 
physiological  range  tolerable  to  the  ectoparasite  but  also  by 
that  tolerated  by  the  several  types  of  hosts  required  to  complete 
the  life  cycle.  In  families  of  insects  consisting  of  many  spe¬ 
cies  certain  basic  distributional  patterns  are  more  easily  dis¬ 
cerned  than  in  the  family  Ixodidae  composed  of  relatively  few 
species  variously  adapted  to  a  wide  range  of  environments  and 
hosts. 

In  Africa  and  in  the  Sudan  in  particular,  where  both  domes¬ 
tic  animals  and  many  wild  animals  make  long  migrations  in  search 
of  water  and  grazing,  particular  caution  should  be  exercised  in 
geographic  evaluation  of  collections  consisting  only  of  male 
ticks,  which  remain  attached  to  the  host  for  many  months.  Males 
may  be  unaccompanied  by  females,  which  generally  feed  for  four 
to  ten  days,  either  because  the  reproductive  season  is  not  yet 
at  hand  or  because  they  have  been  transported  far  beyond  their 
normal  range  by  hosts  wandering  in  search  of  food  and  water. 

When  outside  their  normal  geographic  range,  these  unassociated 
males  are  not  only  false  zoogeographic  indicators  but  of  re¬ 
duced  epidemiological  significance  since  they  do  not  normally 
leave  the  host  and  attach  to  another.  Inasmuch  as  domestic 
animal  parasitizing  ticks  are  frequently  those  also  directly 
or  indirectly  associated  with  hvtman  diseases  these  considera¬ 
tions  assume  additional  importance. 

The  wide  disparity  in  size  and  beauty  between  different 
species  of  ticks  as  well  as  in  degree  of  exposure  or  conceal¬ 
ment  of  feeding  sites  on  the  host  may  give  a  false  distribu¬ 
tional  picture  v;hen  collections  are  gathered  haphazardly  and 
by  nonspecialists. 

It  goes  without  saying  that  in  great  areas  of  the  world 
and  especially  in  the  Sudan,  remoteness  of  considerable  areas 
and  lack  of  general  and  specialized  interest  by  collectors  may 
often  result  in  skewed  data  or  samplings  that  are  far  from 
homogenous . 
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Tick  species  having  marked  host  predilections  may  occupy  the 
same  geographic  area  as  the  favorite  host  or  only  a  certain  seg¬ 
ment  of  the  host  range;  for  example,  H.  houyi  appears  to  be  pres¬ 
ent  in  most  areas  where  its  favorite  "Host,  tne  ground  squirrel 
Euxerus  erythropus ,  occurs.  On  the  other  hand,  the  elephant  para- 
site  A.  tholloni  Is  not  known  from  the  northern  and  southern  peri¬ 
phery”  of  its  host's  range,  the  Varanus  lizard  parasite  A.  exorna- 
tum  does  not  follow  its  host  into  arid  areas,  and  such  Tiyrax  para- 
siies  as  H.  bequaerti  and  its  related  species  occur  in  only  a 
restricted  area  of  the  host’s  range. 

Distributional  data  for  most  argasid  species  of  the  world  are 
extremely  sparse  due  to  the  specialized  and  laborious  techniques 
necessary  for  collecting  them.  Even  such  a  commonplace  species 
as  that  presently  considered  to  be  0.  moubata,  long  believed  to 
be  well  understood  geographically,  is  now  confused  by  a  mounting 
body  of  biological  evidence  that  tends  to  discredit  or  at  least 
to  iTiodify  critically  earlier  impressions  but  is  yet  too  limited 
to  be  definitive. 

The  number  and  variety  of  hosts  an  individual  species  uti¬ 
lizes  throughout  its  life  cycle  profoundly  effects  its  distri¬ 
bution  and  density.  A  single  host  tick  such  as  B.  decoloratus 
that  feeds  on  easily  available  herds  or  groups  oT  antelopes  and 
cattle  is  spared  many  of  the  dangers  resulting  from  being  for¬ 
saken  as  a  newly  hatched  larva  or  a  newly  molted  nymph  or  adult 
in  an  inhospitable  environment  where  it  must  seek  an  entirely 
different  type  of  host  for  survival.  It  may  thus  become  locally 
numerous  and  also  be  carried  afar  by  both  wild  and  domestic  hosts 
under  conditions  frequently  favorable  for  survival  and  reproduc¬ 
tion.  Similarly,  a  species  that  utilizes  the  same  type  of  host 
for  all  developmental  stages,  even  though  it  releases  and  re¬ 
attaches  two  or  three  times,  has  advantages  over  one  that  cannot 
siarvive  unless  a  certain  variety  of  hosts  for  nourishing  the 
different  stages  are  present. 

The  frequency  with  which  immature  stages  of  several  African 
amblyommas  attack  birds  probably  accounts  in  part  for  their 
relatively  wide  distribution  and  population  density.  In  semiarid 
climes  of  North  Africa  and  the  Near  East,  where  small  mammails  are 
rare  or  localized,  the  great  predilection  of  immature  hyalommas 
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for  birds  is  most  important  for  the  survival  and  distribution  of 
these  species.  Bird  migrations  may  be  of  extreme  importance  in 
spreading  certain  ticks;  in  Egypt  a  considerable  body  of  yet  un_ 
stiidied  data  is  being  amassed  on  this  subject. 

The  apparent  adaptability  of  some  hyalommas  and  rhipicephalids 
in  altering  the  number  and  kinds  of  hosts  they  require  when  and  if 
the  situation  demands  is  a  most  important  factor  where  the  supply 
of  a  variety  of  hosts  is  a  critical  factor  of  survival,  which  in 
turn  determines  distribution. 

The  only  serious  studies  on  African  tick  distribution  are 
those  of  Theiler  (1948, 1949A,B,1950A,B,C ,1956) ,  Theiler  and  Robin¬ 
son  (1953A),  and  Theiler  and  SALisbuiy  (1956),  for  South  Africa. 

In  these,  a  combination  of  valuable  criteria,  i.e.,  vegetation 
plus  range,  mean,  and  seasonal  distribution  of  temperature  and 
rainfall,  are  carefully  correlated  with  localities  from  which 
ticks  have  been  collected.  Vegetation  types  are  shown  to  have 
a  close  kinship  to  outlines  of  tick  distribution  and  the  same 
appears  to  be  largely  true  in  the  Sudan.  These  reports  shovild 
be  studied  by  anyone  interested  in  the  geographical  distribution 
of  ticks.  Theiler  frequently  mentions  uneven  distribution,  an 
aspect  of  the  overall  picture  often  most  difficult  to  evaluate 
because  of  the  complex  factors  mentioned  in  the  present  brief 
discussion. 

For  epidemiological  and  economic  purposes  tick  species  to 
be  considered  zoogeographically  are  more  numerous  than  those  thai 
maj  be  readily  considered  academically  strictly  as  indicators  of 
zoogeographic  Districts.  Domestic  animal  parasitizing  ticks,  so 
important  from  the  standpoint  of  human  and  animal  diseases  and 
numerically  so  common  in  observations  and  collections,  are  often 
more  widely  distributed  than  they  might  be  in  the  absence  of 
domestic  hosts.  Similarly,  host  specific  ticks  of  wild  animals, 
which  are  frequently  those  rapidly  disappearing  with  the  advance 
of  civilization  and  hunters,  are  becoming  more  restricted  in 
their  contemporary  range.  In  the  following  discussion  an  at¬ 
tempt  has  been  made  to  strike  a  functional  medium  from  both  the 
practical  and  the  academic  standpoints. 
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The  known  Sudanese  tick  fauna  comprises  62  identifiable  spe¬ 
cies  plus  two  additional  subspecies.  It  is  conservatively  esti— 
mated  that  twelve  to  fifteen  additional  species  remain  to  be  dis¬ 
covered  here  and  that  when  a  future  count  is  made  the  presently 
unknown  components  of  the  fauna  will  include  approximately  equal 
numbers  of  northern,  eastern,  and  western  species.  Of  the  64 
known  forms,  ten  are  either  Palaeaxctic  in  origin  or  axe  tenta¬ 
tively  referred  to  this  Region,  one  is  an  introduced  American 
(Neotropical)  species,  and  53  ure  Ethiopian. 

Palaeaxctic  Species 


H.  dromedaxii 
“H.  excavaium 

I.  impeltatum 
deuritum 

T5.  marginatum 


A.  persicus 
5.  reflexus 
lO.  savi^yi 
?T.  s.  simplex 
r:  v'espertllionis 


The  hyalommas  axe  Palaeaxctic  in  origin  and  distribution  al- 
thovigh  they  invade  a  narrov/  vegetated  northern  fringe  of  the 
Ethiopian  Region.  H.  impeltatum  has  also  gained  fairly  extensive 
foothold  in  the  savannahs  of  West  Africa.  The  first  three  spe¬ 
cies  listed  above  conceivably  could  have  reached  the  fax  fixing 
areas  where  they  do  exist  even  without  the  assistance  of  domestic 
animals  although  there  is  little  doubt  that  these  vehicles  have 
greatly  facilitated  their  spread.  Details  of  the  distribution 
of  H.  detritxim  and  H.  marginatum  in  the  Sudan  and  elsewhere  out¬ 
side  ot  the  Palaeaxctic  Region  in  Africa  axe  vague. 


I.  vespertilionis  and  A.  persicus  probably  should  be  treated 
as  P^aeaxctic  species  that” have  been  able  to  establish  themselves 
as  fax  south  as  the  Cape  through  bat  and  human  agencies. 


Consideration  of  0.  savignyi,  A.  reflexus ,  and  I.  s.  sim£]^ 
as  Palaeaxctic  species  is  entirely  tentative.  The  xerophilic 
tampan  ranges  from  India  to  Southwest  Africa  and  its  distribution 
has  probably  been  influenced  by  common  association  with  camels, 
except  in  southern  Africa  where  other  factors  must  be  considered. 
0.  savic-nyi  in  the  Sudan  is  confined  strictly  to  arid  axeas^  Jhe 
tat  parasite  I.  s.  simplex  is  known  only  from  a  few,  scaj^tered 
Oriental,  Palaeaxctic,  and  Ethiopian  records  that  defy  zoogeograph- 
ical  evaluation.  The  pigeon  parasite  A.  reflexus ,  probably  Palae- 
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arctic  in  origin  though  possibly  Oriental,  is  seldom  established 
in  tropical  Africa;  the  single  population  of  this  species  known 
from  the  Sudan  may  already  have  died  out  (page  75). 

In  summary,  H.  dromedarii,  H.  excavatum,  H.  impeltatum,  and 
0.  savignyi  might” be  considered  as  normal  inhaBitants  of  the  semL- 
Heserts  or  short  grass  savannahs  of  the  Sudan,  although  extensive^, 
ly  distributed  by  domestic  animals.  The  presence  of  H.  detritum 
and  H.  marginatum  in  the  Sudan  is  inexplicable  on  the*”basis  of 
our  present  information.  The  two  bat  parasites,  I.  s.  simplex 
and  I.  vespertilionis  are  not  \anexpected  due  to  tEeir  hosts* 
fligTit  range.  A.  persicus  and  A.  reflexus  are  here  as  a  result 
of  human ‘activities. 


Ethiopian  Species 

Fifty- three  of  the  Svidan*s  64  tick  species  appear  to  have 
originated  in  the  Ethiopian  Faunal  Region  and  few  exist  else¬ 
where  except  for  the  now  cosmopolitan  R.  s.  sanguineus,  A. 
brumpti  that  reaches  a  comparatively  few  miles  into  Elgypt, 
and  A.  variegatum  that  has  become  established  adventitiously 
in  tKe  West  Indies. 

The  Ethiopian  tick  fauna  of  the  Sudan  is  largely  East  and 
South  African  in  origin.  It  appears  best  to  dispose  briefly  of 
the  tincertain  elements  and  of  the  small  and  relatively  unimpor¬ 
tant  West  African  and  montane  components  of  the  fauna  before 
considering  the  bulk  of  the  species. 

Uncertain  Components 

Several  species  in  the  present  collection  are  represented 
by  so  few  specimens  and  data  that  inferences  as  to  manner  of 
occurrence  in  the  Sudan  or  in  certain  local  areas  should  be 
postponed  pending  fvirther  facts.  A.  reflexus ,  H.  detritum,  and 
H.  marginatum  have  been  discussed  under  Palaearctic  species 
"Xpage  §48). 

The  single  specimen  of  A.  pomposum  appears  to  be  far  from 
its  favored  montane  habitat  and  movements  of  cattle  between 
nontane  areas  known  to  be  infested  and  Yei  are  not  believed 
recently  to  have  occurred.  This  specimen  may,  however,  point 
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to  a  limited,  undiscovered  focvis  in  poorly- explored  mountains  near 
Yei. 


R.  longicoxatus  appears  to  be  so  patently  a  rar^  Somali  low¬ 
land  tick  that  the  single  specimen  from  Bahr  El  Ghazal  and  others 
reported  from  French  West  Africa  are  difficiilt  to  reconcile  with 
previous  information,  and  their  significance  cannot  be  evaluated 
properly  until  further  specimens  and  data  become  available. 

Montane  Components 

The  Imatong  Area  moxmtain  masses  (page  85^)  harbor  outliers 
of  the  flora  and  fauna  of  both  the  West  and  of Hhe  East  and  South 
African  Subregions  that  occur  almost  nowhere  else  in  the  Sudan. 

H.  par  mat  a,  R.  bequaerti,  and  R.  kochi  are  typical  West  Afric^ 
Subregion  forms  found  in  the  Imatong  and  Didinga  Mountains.  The 
few  specimens  of  H.  parmata  from  the  plains  level  around  Torit 
are  assumed  to  have  been  acquired  by  their  hosts  in  the  vicinity 
of  the  single  stream  reaching  this  area  from  the  mountains. 

The  bat  parasite  I.  s.  simplex  has  already  been  discussed 
under  Palaearctic  species  (page  82^) .  Two  other  species, 
schillingsi  and  I.  alluaudi,  occur  on  monkeys  and  on  shrews, 
respectively,  in"the  Imatong  forests  and  reach  here  from  eastern 
and  southern  Africa. 

R.  compositus,  a  species  of  eastern  Africa  that  also  extends 
into  Ti  mi  t.sd  are^  of  western  and  southern  Africa,  is  generally 
associated  with  highland  or  montane  areas  but  attacks  a  wide 
variety  of  game  animals  not  necessarily  confined  to  these  zones. 
The  several  specimens  from  the  Sudan  have  been  found  near  moun. 
tains  but  not  actually  in  them.  This  species  is  tentatively 
categorized  as  montane  on  the  basis  of  its  known  distribution 
elsewhere . 


West  African  Components 


West  African  savannah  species  in  the  Sudan  fauna  are  B. 
annulatus*,  D.  c.  circumguttatus,  R.  cuspid atus,  R.  longus  and 

»B.  annulatus  is  an  introduced  American  species  that  in  the 

Ethiopian  Paunal  Region  is  known  chiefly  from  the  West  African 
Subregion. 
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R.  simus  senegalensis;  the  last  two  forms  have  limited  extensions 
into  East  Africa.  West  African  forest  species,  in  the  Sudan  known 
only  from  montane  forests  and  lower  streambanks  of  the  Imatong  and 
nearby  mountain  masses  of  the  east  bank  of  Equatoria  Province,  are 
H.  par mat a,  R.  bequaerti ,  and  R.  kochi.  The  Imatong  Area  also 
narbors  several  specialized  East  African  forms  not  found  elsewhere 
in  the  Sudan. 

The  occurrence  of  populations  of  any  of  the  first  five  species 
listed  above  outside  of  the  Raga-Loka  Area  (Figure  328)  is  excepL. 
tional. 

„  It  should  be  noted  that  the  term  West  African,  as  here  used 
zoogeographic ally,  applies  to  elements  originating  in  the  first 
six  of  the  Faunal  Districts  listed  in  Figure  1.  Several  species 
logically  considered  as  West  African  from  a  generalized  point  of 
view  and  in  common  name  terminology  are  not  considered  West  Afri¬ 
can  in  the  more  strictly  defined  zoogeo graphical  sense  of  the 
terra.  For  instance,  H.  impressum.  although  confined  to  West 
Africa  in  the  generalTzed  geographical  sense,  is  a  savannah  spe¬ 
cies  of  the  East  African  (zoogeographic al)  Subregion.  H.  houyi 
appears  to  be  common  in  the  savannahs  of  both  Subregionsj  aI- 
though  it  is  difficult  to  determine  in  which  Subregion  it  should 
be  considered  typical  the  evidence  strongly  suggests  East  Africa- 

M.  reidi  sp.  nov.  is  tentatively  inclvided  here  as  a  species 
of  the  West  African  Subregion  since  it  has  been  found  in  only  a 
restricted  sector  of  the  Raga-Loka  Area  (Figure  328).  Further 
investigation  may  modify  this  concept  but  it  is  unlikely  that  a 
large  amount  of  data  will  ever  be  amassed  on  this  curious  spe^ 
cies.  The  unique  biological  characteristics  and  distributional 
picture  of  the  two  species  in  this  genus,  combined  with  their 
localization  in  remote  areas,  confuse  an  interpretation  of  their 
pattern  of  distribution. 

East  African  Components 

Species  limited  mostly  to  the  area  politigally  considered 
as  East  Africa  are  of  considerable  value  as  zoogeographic al 
indicators  for  the  present  study.  The  fact  that  several  of  these 
species,  such  as  Ainblyomma  gemma  and  Rhipicephalus  pulchellus, 
are  not  known  to  reach  the  Sudan,  is  of  additional  interest. 
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Two  East  African  species,  A.  lepidxim  and  R.  pravus  are  espe¬ 
cially  interesting  in  that  they” are  typical  of  the  Rapoeta  Area 
(Figure  328)  and  extend  to  Torit  but  little  if  any  further  west 
into  Equatoria  Province.  The  reduced  rainfall  and  consequent  mod¬ 
ification  of  vegetation  in  the  Kapoeta  Area  has  already  been  noted 
(pages  836,838,839).  R.  pravus  is  unknown  elsewhere  in  the  Sudan; 
A.  lepidum  does  spill  over  via  the  Eastern  Floodplain  to  the  Cen_ 
tral  Rainlands  where  it  is  often  common.  A.  lepidum  is  a  species 
strictly  confined  to  East  African  areas  wi'^h  reduced  rainfall  while 
R.  pravus ,  though  most  common  in  the  same  areas,  has  a  number  of 
restricted  outlying  populations  in  southern  and  western  Africa. 

It  is  therefore  noteworthy  that  A.  lepidum  appears  to  be  more 
aggressive  in  its  Svidanese  distribution  than  R.  pravus .  Reasons 
for  these  differences  should  be  sought  among  l!he  various  factors 
noted  for  uneven  tick  distribution  (pages  845  to  848). 

A.  cohaerens,  a  strictly  East  African  species  that  reaches 
its  western  limits  in  eastern  Belgian  Congo,  is  also  known  in  the 
Sudan  chiefly  from  the  Kapoeta  Area  and  questionably  from  adjacent 
parts  of  the  Torit  Area.  H.  bequaerti  of  Torit  and  Raga_Loka  Areas 
is  confined  to  East  Africa  except  for  a  single  known  population  in 
western  Sudan;  this  tick  belongs  to  a  group  of  hyrax  parasitizing 
species  not  known  otherwise  to  occur  in  V/est  Africa.  R.  appendiciu 
latus ,  on  the  other  hand,  is  chiefly  an  East  African  species,  but 
in  the  Sudan  occurs  only  in  the  Imatong  forests  and  a  small  corner 
of  the  Raga-Loka  Area,  where  it  is  common.  R.  append iculatus  re¬ 
quires  a  more  humid  environment  than  many  Ea"st  African  species  and 
is  therefore  absent  in  most  East  African  areas  of  the  Sudan.  Popox- 
lations  of  this  tick  also  occur  in  the  highlands  of  Central  and 
southeastern  Africa,  probably  in  part  due  to  movements  of  cattle. 

East  African  components  typical  of  arid  areas  not  infrequent¬ 
ly  extend  their  range  into  the  Southwest  Arid  District  (south¬ 
western  Union  of  South  Africa,  Ovamboland,  Angola).  An  example 
of  this  pattern  is  A.  brurajpti .  The  ability  of  this  species  to 
reach  and  survive  in  dry  niches  such  as  hyrax  dens  in  otherwise 
humid  areas  may  account  for  its  wide  distribution  and  presence 
in  areas  that  appear  unsuitable  for  its  survival.  Although  A. 
brumpti  thrives  and  is  best  known  from  dry  areas,  its  range  of 
humidity  toleration  may  be  more  extensive  than  presently  realized. 
The  general  outline  of  the  distribution  of  0.  savignyi  in  Africa 
is  somewhat  similar  to  that  of  A.  brumpti. 
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East  African  components  of  montane  forests,  I.  schillings! 
and  R.  compo situs,  have  afready  been  mentioned  (p'age 

Species  not  already  discussed  are  in  part  too  poorly  known 
to  be  designated  as  typically  East  African  or  as  typically  South 
African.  Examples  are  A.  marmoreum  (group),  R.  ?distinctus, 
and  I.  rasus  ? subspecies,  the  exact  relationsTiip^  of*  which  are 
still  imknovm.  Others,  such  as  R.  arnoldi,  R.  muhlensi,  and  R. 
supertritus ,  are  widely  spread  lJut  data  are  so  few  and  incora-” 
plete  that  they  shed  little  light  on  ecology  or  distribution 
patterns. 

A  certain  group  of  species  that  commonly  attack  domestic 
animals  and  that  tolerate  a  moderately  low  to  medium  range  of 
humidity  factors  are  widely  distributed  throughout  the  Ethiopian 
Faunal  Region.  They  are  common  in  much  of  the  Union  of  South 
Africa,  in  western  Africa,  and  in  the  Sudan.  In  the  Sudan,  their 
range  includes  the  Central  Rainlands  and  sometimes  even  fairly 
arid  areas  such  as  the  Red  Sea  Hills  and  coastal  plains.  The 
outstanding  examples  of  this  group  of  pan_Bthiopian  species 
are  R.  s.  siimis,  R.  e.  everts! ,  R.  _s.  sanguineus,  B.  decoloratus, 
H.  iT  leachii,  H.^ruTipes,  and  iC  truncatm.  *“ 

Another  important  group  of  species  is  almost  as  widely  spread 
as  those  listed  above  but  their  apparent  demand  for  high  temper¬ 
ature  and  a  medium  humidity  range  restricts  them  from  much  of  the 
Union  of  South  Africa  and  from  the  northern  savannahs  (Fasher- 
Butana  Area)  of  the  Sudan.  These  species  are  often  common  in 
western  and  eastern  Africa  as  far  south  as  Mozambique.  The  out¬ 
standing  example  is  A.  variegatum.  H.  h.  hoodi,  H.  aciculifer, 
and  A.  tholloni  are  other  species  instils  group.  “R.  superbritus 
and  muhlensi  might  also  be  considered  in  this  c'ategory. 
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DISTRIBUTION  OF  TICKS  IN 
SUDANESE  SAVANNAH  AND  ARID  AREAS 

CHIEF  PARASITES  OF  DaiESTIC  ANH-IALS 
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Species  apparently  largely  confined  in  Sudan  to  Ir.atong  Area  nontane 
forests:  H.  par mat a,  R.  bequaerti,  R.  compositus,  R.  kochi,  I. 

alluaudi ,  T.  _s.  simplex,  I.  schiTIingsi. 


Species  of  questionable  relationships  in  Sudan:  A.  ref lexus ,  A. 
pomposum,  R.  longicoxatus,  K.  detritum,  H.  rnarginatim. 
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MISCELULNEOUS  PARASITES 
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N  Numerous  in  certain  areas  R 

C  Common  generally  * 

L  Localized,  apparently  not  numerous 

U  Incidence  uncertain  S 
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Rare 

Rare  or  absent  west  of  Torit; 
i.e.,  chiefly  in  Kapoeta  Area. 
Suspected  to  occur 
Imatong  range  extension 
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Sudanese  Faunal  Areas  Based  On 


Tick  Distribution 


A  somewhat  arbitrary,  preliminary  mapping  of  Faunistic  Areas 
of  tick  distribution  in  the  Sudan  has  been  suggested  (Figure  328, 
and  pages  854  and  855).  This  scheme  conforms  as  closely  as  per- 
missable  with  that  of  Lewis  (1953),  which  reflects  the  importance 
of  critical  and  specialized  factors  of  aquatic  and  semiaquatic 
breeding  places  of  Tabanids  as  well  as  availability  of  hosts. 
Further  study  may  reveal  that  additional  divisions  should  be 
designated  for  ticks  but  the  limits  are  not  presently  well  under¬ 
stood.  Lewis*  Watershed,  Marra,  Nuba,  Boraa-Gemi,  (western) 
Floodplain,  Sudd,  and  Gezira  Areas  are  not  charted  for  ticks 
since  data  are  not  yet  siifficient  to  indicate  the  specialized 
character  of  tick  fauna  in  these  regions.  The  more  intensive 
tick  collections  from  southeastern  Sudan,  however,  allow  the 
specification  that  Lewis*  Torit-Loelli  Area  may  be  separated 
into  two  distinct  areas,  the  Torit  Area  and  the  Kapoeta  Area. 
Inasmuch  as  Lewis*  western  sector  of  the  Floodplain  Area  is 
abandoned  for  the  present  purposes,  the  eastern  sector  is  re¬ 
ferred  to  here  as  the  Eastern  Floodplain  Area. 

WEST  AFRICAI^  SUBREGION 

UBANGI.UELLE  SAVAI^NAH  DISTRICT 
RAGA-LOKA  AREA 

The  Raga-Loka  Area,  as  here  considered  (Figure  328),  is 
wider  than  that  originally  proposed  by  Chapin  as  the  zone 
typical  of  West  African  fatina  in  the  Sudan  (Figure  l).  It  is 
a  combination  of  Lewis*  several  southwestern  Areas  (Figure 
327),  the  (Congo)  Watershed,  the  Raga-Loka,  the  (western)  Flood 
plain,  and  the  Sudd.  Consisting  of  various  types  of  forests 
and  savannahs  with  more  numerous  trees  than  found  elsewhere  in 
the  Sudan,  this  Area  largely  lacks  the  broad  grassy  plains  char¬ 
acter  of  so  much  of  the  Sudan.  Indicator  tick  species  are  those 
characteristic  of  the  West  African  Subregion  (page  852)  though 
they  represent  only  a  small  part  of  the  total  tick  fauna  ende¬ 
mic  in  West  Africa.  As  already  stated,  indicator  species  ty¬ 
pical  of  the  West  African  Subregion  are  exceptional  in  the 
Sudan  outside  of  the  Raga-Loka  Area. 
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Forests  and  wooded  savannahs  of  this  Area  also  shelter  sev¬ 
eral  species  of  the  East  and  South  African  Subregion  that  are  un¬ 
known  elsewhere  in  the  Sudan.  ^These  are  R.  sulc atus ,  R.  super- 
tritus,  R.  tricuspis,  and  R.  mahlensi.  Restriction  ol^these  four 
ticks  to  this  Area  may  indTcate  that  they  are  characteristic  of 
more  humid  and  shaded  East  African  areas  than  those  found  else¬ 
where  in  the  Sudan  and  therefore  they  have  sTnrvived  only  here. 
Each  is  a  species  of  little  known  biology. 

EAST  AFRICAN  SUBREGION 

EAST  AFRICAN  HIGHLAND  DISTRICT 
TORIT  AREA 

Data  for  this  Area  are  more  extensive  than  for  any  other  in 
the  Sudan.  Commencing  a  few  miles  west  of  the  Nile,  which  does 
not  in  itself  appear  to  be  an  effective  barrier,  Torit  Area  is 
a  vast,  tree-dotted  and  clustered  grassy  plain  that  gradually 
becomes  short  grassy  scrub  east  of  Kapoeta.  From  its  southern 
margin  rise  the  various  montane  masses  of  limited  extent  that 
comprise  the  Imatong  Area.  To  the  north,  the  area  becomes  less 
densely  v/ooded  and  numerous  tick  species  vanish  in  the  tall 
grass  savannah.  Few  permanent  streams  break  the  plain  but  sev¬ 
eral  extensive,  poorly  explored  swamps  fill  depressions  in  the 
northern  part  of  the  Area. 

Almost  half  of  the  tick  species  knovm  from  the  Sudan  have 
been  collected  in  this  Area.  V/est  African  con^nents  are  rare 
indeed  owing  primarily  to  the  open  forest  or  scattered  tree  as¬ 
pect  of  the  plains  and  absence  of  extensive  forests  fringing 
streams.  As  already  noted,  such  moderately  xerophilic  species 
as  A.  lepidum  and  R.  pravus  occur  in  the  eastern  sector  of  this 
Are"a  but  are  considerably  less  common  than  in  Kapoeta  Area. 

Ticks  requiring  moderately  cool  temperatures  and  high  hiunidity, 
such  as  R.  appendiculatus ,  are  absent  here.  Others  that  require 
moderate” humidity,  such  as  A.  variegatum,  are  common  here  but 
their  numbers  are  not  so  great  as  when  the  same  species  occtu: 
in  restricted  situations  in  the  Raga-Loka  Area  to  the  west. 

RIATONG  (MOOTANE)  AREA 

The  specialized  tick  fauna  representative  of  both  Subregions 
that  is  supported  in  these  low,  cool,  partially  forested  moun¬ 
tains  is  listed  on  page  85O. 
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The  montane  masses  consist  of  the  horseshoe  shaped  Acholi- 
Imatong  Mountains,  the  highest  peak  of  which  is  Mount  Kinyeti 
(10,456  feet  elevation).  To  the  east,  the  Dongotona  Mountains 
that  rise  to  86O5  feet  elevation  have  an  isolated  northwesterly 
extension  in  the  Lafit  Hills.  The  more  eastern  Didinga  Hills 
with  Mount  Lotuke  the  highest  point  at  9169  feet  elevation, 
are  carried  to  the  northwest  by  the  Boya  Hills.  The  base  of 
these  mountains  in  the  plains  is  at  an  approximate  altitiide 
of  2000  feet.  The  vertebrate  and  tick  fauna  of  none  of  these 
montane  masses  is  well  knov/n. 

SUDANESE  SAVANNAH  DISTRICT 
KAPOETA  AREA 

Kapoeta  Area,  an  extension  of  Karamoja  District  of  Uganda, 
is  characterized  by  three  important  species  that  are  common  here 
but  become  less  numerous  westwards  toward  Torit,  their  western 
boundary  in  southern  Sudan.  These  are  R.  pravus ,  A.  cohaerens , 
and  A.  lepidum.  Only  the  last  named  species  is  knovm  to  extend 
nortliward  into  the  Eastern  Floodplain  Area  from  where  it  fans 
out  and  becomes  quite  common  in  the  Central  Rainlands.  A  number 
of  species  present  in  adjacent  Torit  Area  are  not  known  .from  the 
Kapoeta  Area.  The  more  intensive  work  in  the  Torit  Area  may 
partially  accomt  for  this  disparity  but  the  short  grass  scrub 
aspect  of  the  eastern  plains  and  the  long  and  intense  dry  season 
are  factors  that  may  exclude  many  of  these  species.  This  is  the 
area  of  vast  migrations  of  tens  of  thousands  of  game  animals 
from  Upper  Nile  Province  (Zaphiro  1949)  >  a  spectsicular  phenomenon 
that  should  be  investigated  for  its  significance  in  relation  to 
tick  distribution. 

EASTERN  FLOCDPLAIN  AREA 

The  picttu-e  of  tick  distribution  in  this  Area  is  character¬ 
ized  by  the  presence  of  most  of  the  widely  ranging,  common 
tropical  species  of  the  Sudan  plains  and  by  the  apparent  ab¬ 
sence  of  numerous  more  specialized  tropical  species  and  north¬ 
ern  species.  More  extensive  exploration  is  required  before 
the  true  composition  of  the  tick  fauna  of  this  Area  can  be 
evaluated. 
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CMTRAL  RAINIANDS  AREA 


In  the  Central  Rainlands,  ticks  of  big  game  animals  are  ex¬ 
ceedingly  restricted  or  entirely  absent.  Few  species  typical  of 
tropical  East  Africa  that  do  range  into  this  zone  extend  fiorther 
north.  Some  populations  of  North  African  hyalommas  penetrate 
this  area  though  whether  they  are  merely  transported  or  actually 
reproduce  here  is  uncertain.  The  presence  of  two  Palaearctic 
species  is  intriguing.  H.  marginatum  may  be  established  here 
from  nymphs  introduced  ty  migrating  birds  but  this  explanation 
cannot  be  applied  to  the  single  host  tick  H.  detritum.  The  north¬ 
ern  limit  of  this  Area  is  probably  the  mosT  critical  and  definite 
of  any  boundary  in  the  Sudanese  plains  save  those  of  the  few 
montane  masses  that  rise  from  these  plains.  H.  impressum  is 
fotind  only  in  this  and  parts  of  the  adjacent  5rea  io  the  north. 

The  Nuba  Mountains  should  be  considered  as  a  separate  sector 
of  this  Area  but  data  on  tick  distribution  are  not  yet  svifficient- 
ly  definitive  to  allow  designation  of  these  mountains  as  a  dia. 
tinct  faunal  Area. 

FASHER-BUTANA  AREA 

Here  the  desert  aspect  emerges.  Ehirther  research  will  protu 
ably  show  that  this  Area  may  be  divided  into  a  southern  sector 
in  which  rare,  small  populations  of  several  tropical  African  tick 
species  survive  and  a  northern  sector  inhabited  only  by  xerophilic 
species.  The  narrow  Nile  Valley  carries  a  small  nvimber  of  spe¬ 
cies  northwards  to  its  great  bend,  beyond  which  only  H.  1.  leachii 
is  established.  Various  hyalommas,  R.  s.  s angxiineus ,'“an3  0. 
savignyi  are  tne  indicator  species  of  tHis  Area  in  which  few 
others  are  knovm  to  be  established.  Palaearctic  conqjonents 
are  here  a  strong  feature,  especially  in  the  north.  Like  the 
Nuba  Mountains  in  the  Central  Rainlands,  the  Marra  Mountains  may 
prove  to  be  a  distinct  faunal  Area  after  sufficient  data  have 
been  obtained  from  this  region. 

ARID  DISTRICTS 

BAIYTJDA  AREA 

No  tick  records  are  available  from  these  harsh  deserts  aJU 
though  rare  populations  of  argasids  and  hyalommas  are  suspected 
to  occur  in  restricted  localities. 
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BEJA  AREA 


Specialized  collecting  will  probably  reveal  a  saall  but 
interesting  specialized  tick  fauna  mixed  v/ith  the  Fasher-Butana 
fauna  that  exists  on  the  coastal  plains  and  in  valleys  of  the 
eastern  slopes  of  the  R.ed  Sea  Hills.  This  Area  night  be  subt- 
divided  into  a  southern  sector  containing  tropical  ticks  such 
as  R.  e.  evert si  and  B.  decoloratus,  species  that  make  their 
last  stand  among  the  "Eyalonmas,  R.  s.  sanguineus,  and  0. 
savignyi.  In  the  north,  even  these"” are  lost  but  Hyalonna  and 
R.  s.  sanguineus  populations  are  denser  than  in  the  desert  and 
undTscovered  Palaearctic  species  are  expected  to  occur.  The 
preponderence  of  Hyalonna  species  provides  this  Area  viith  a 
strongly  Palaearctic  aspect.  Specialized  Somali  tick  fauna 
of  the  more  southerly  coastal  plains  is  not  loiovni  to  reach  the 
Sudan.  The  coraposition  of  tick  species  that  intrude  into  this 
Area  has  some  similarity  with  that  further  south  along  the 
coast  but  population  densities  appear  to  be  much  lower. 
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VI  I 

APPENDIX 


Additional  data  and  references  pertinent  to  a  given  species 
obtained  or  noticed  too  late  for  inclijsion  in  the  main  body  of 
the  text  are  included  herein.  For  the  sake  of  completeness  it 
is  intended  that  this  section  be  continued  in  subsequent  volumes 
in  an  attempt  to  provide  up-to-date  information  on  ill  species 
treated. 
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»ORNITHCDCROS  ANNULATUS 


OlIMAIiDI  (1934) .  Libya  (page  508) .  Nomen  ntiduin,  probably  mis¬ 
print  for  Boophilus  annttlatus  ♦ 

»0RNITHCD0R0S  CAPENSIS 

SPETSHl  (1909).  Ascension  Island,  South  Atlantic  Ocean.  Record 
of  two  specimens. 


»0RNITHCDCS10S  FOLEfI 

(21IMALDI  (1934).  Libya.  As  0.  franchinii,  collecting  localities. 

^ORNITHaDOROS  LAHORE^SIS 

FRANCHINI  (1927X).  Libya.  Erroneous  report,  refers  to  0.  foleyi. 

GRIMAIDI  (1934).  Libya.  Repetition  of  Franchini. 

ORNITHCDOROS  MOUBAIA 

MASSE!  (19O8).  Angola.  Tick  common  in  Benguela  District. 

JACK  (1910).  Control  and  general  remarks,  apparently  not  based  on 
personal  observation. 

SCHOUTEDM  (1929).  Belgian  Congo.  Abundant  in  Kivu. 

GRIMALDI  (1934).  Libya.  Erroneous  report.  Eritrea,  Ethiopia, 
and  Somalia,  collecting  localities. 

CHERRY  (1955).  Uganda.  Summary;  “A  campaign  using  a  water 
miscible  preparation  of  BIC  and  simple  equipment  against 
0.  ncubata  in  heavily  infested  areas  is  described  and 
Its  eJffec£s  on  the  incidence  of  relapsing  fever  assessed. 

The  cost  is  low  and  its  success  favors  the  acceptance  of 
other  public  health  measures  by  primitive  coininunities“ . 

Other  observations  on  therapeutics  of  the  disease  in  human 
beings . 

*This  species  is  not  known  from  the  Sudan  (cf.  pages  114  and  115). 
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WALTON  (1955).  Kenya  and  neighboring  areas  of  Tanganyika.  A  val¬ 
uable  account  of  conditions  under  which  0.  moubata  exists  in  Digo 
(Kwale)  District  and  epidemiology  of  relapsing  fever,  this  report  of 
an  unique  area  should  point  the  way  for  further  comparative  research 
under  a  variety  of  conditions.  Although  settled  tribes  engage  in 
fishing  and  a  small  amount  of  animal  husbandry,  farming,  and  home 
industries,  there  is  quite  a  little  movement  of  peoples.  On  the 
sandy  coastal  plain,  vegetation  varies  from  short  grasslands  with 
forest  patches  to  grasslands  with  open  bush  and  termite-mound 
dominated  islands  of  vegetation  giving  way  to  scant  thorn  bush  in 
the  interior.  Rain  falls  each  month  (50  to  60  inches  annual  at 
coast,  30  to  40  inches  in  hinterland).  Mean  air  temperature  is 
80°?.,  RH  at  0830  about  79^,  falling  to  70^  at  1430. 

Domestic  fowls  are  an  important  source  of  blood  meals  for  0. 
moubata  in  huts  (cf.  pages  128,129,147,148,150,181),  113  of  124” 
samples  being  positive  for  fowl  blood  by  the  precipitin  test.  In 
another  sample  of  25  ticks  from  Tiwi,  all  had  fed  on  fowls  alone 
(the  question  of  chickens  preying  on  ticks  is  not  considered). 

Ticks  were  not  found  on  the  fowls  or  in  their  nests,  but  usually 
in  dusty  cracks,  holes,  or  depressions  in  the  floor  near  chickens* 
roosting  places.  Scarcity  of  chickens  and  absence  of  ticks  in 
damp  houses  is  (inconclusively)  correlated. 

Other  blood  meals  among  the  124  samples  mentioned  above  were 
eight  for  man  only,  two  for  man  and  fowl,  and  one  for  sheep  or  goat 
(from  this  it  would  appear  either  that  fowls  are  more  accessible 
and  therefore  more  freqxiently  utilized  as  hosts  or  else  that  the 
author  was  possibly  dealing  with  a  fow2- blood  adapted  strain  -  HH). 
It  could  not  be  demonstrated  that  the  presence  of  sheep  and  goats 
in  dry  or  in  humid  areas  acted  as. a  deterrent  to  ticks  (cf.  pages 
127,128,147),  also,  it  does  not  appear  from  this  study  that  sheep 
and  goats  are  frequently  parasitized. 

Bedsteads  are  a  definite  deterrent  to  tick  infestation  (cf . 
pages  147  and  180)  because  ticks  have  difficulty  in  climbing 
smooth  legs,  bedlegs  do  not  break  the  floor,  and  sweeping  and 
repairing  floors  is  easier.  More  primitive  beds  are  easily 
reached  and  provide  shelter  for  ticks.  Broken  floors  are  favor¬ 
able  to  the  tick  (cf.  pages  146  and  180). 

Human  urination  in  huts,  as  a  single  factor,  cannot  be  cor¬ 
related  with  tick  infestation.  Coastal  strip  recent  sediments 
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and  corals,  combined  with  correct  climatic  conditions,  are  ad¬ 
mirably  suited  to  tick  infestation  (cf.  page  145),  but  Duruma 
sandstones,  grits  of  the  karroo,  and  limestone  and  shale  areas 
are  less  suitable.  Many  huts  seem  to  have  been  infested  by 
visitors  traveling  from  infested  areas  with  blankets  (cf.  pages 
145  and  180)  for  social  purposes,  funerals,  shopping,  and  during 
troop  movements. 

One  of  the  most  interesting  aspects  of  this  stxidy  is  the  cor¬ 
relation  of  infestation  with  definite  climatic  conditions.  The 
coastal  area,  with  over  fifty  inches  of  rainfall  annually  and  with 
average  hut  floor  RH  of  88^  and  temperature  of  77.8°F.,  is  almost 
entirely  devoid  of  ticks.  Infested  areas  are  those  with  thirty 
to  fifty  inches  of  rainfall  annually  and  with  hut  floor  RH  aver¬ 
aging  S3. 3%,  apparently  the  optimum  for  the  tampan  (consideration 
of  ticks  above  the  floor  level,  in  niches  with  different  RH,  or 
seeking  certain  conditions  with  greater  or  lesser  RH  within  the 
huts  is  not  attempted) .  The  tick-free  hinterland  receives  about 
35  inches  of  rainfall  annually;  here  the  hut  floor  RH  is  '79%  and 
the  average  temperature  78.4°F.  (cf.  pages  137,156  and  157). 

Clearly,  this  sttidy  represents  the  first  generalized  attempt 
to  correlate  tick  infestation  with  climatic  factors  and  tribal 
customs  and  habits.  The  incidence  of  spirochete-infected  ticks 
is  also  noted.  It  shoiild  be  of  some  significance  to  determine 
just  how  far  ticks  will  endeavor  to  seek  out  niches  with  varying 
microclimates  in  an  infested  structure  and  what  the  optimum  and 
threshold  conditions  are. 

TEI'IDEIRO  (1955)  •  Mozambique.  Review  of  previous  reports  from 

colony. 

SCHULZE  (1955).  Discxission  of  metabolic  products. 

LOVETT  (1956).  Somaliland.  Svimmary;  "Tick-borne  relapsing  fever, 
formerly  common,  has  been  eradicated  in  the  Somaliland  Protectorate 
by  planned  and  systematic  destruction  of  the  vector,  0.  moubata,  by 
a  programme  of  spraying  of  all  human  dwellings  with  a  water  dis- 
persible  preparation  of  gammexane  (P.520).  The  last  indigenous  case 
was  seen  in  September,  1952.  It  is  considered  that  the  danger  of 
reintroduction  of  the  disease  is  small  as  0.  moubata  tend  to  pass 
their  lives  in  or  near  their  hatching  place,  with  little  tendency 
for  dissemination,  so  that  they  are  unlikely  to  become  re-established 
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in  th©  S6'ttl6iii8n'bs  that  hav©  b©©n  cleared  by  spraying.**  Whether 
this  sunnise  is  sustained  by  future  experience  will  be  interesting 
to  w^ch  for.  0.  savignyi  is  considered  of  no  epidemiological 
^^S^i^icance  and  the  indoor  and  outdoor  habitats  of  the  two  spe^. 
cies  are  strictly  localized  in  Somaliland,  except  for  the  soil 
under  one  large  shade  tree  in  town,  which  yielded  large  numbers 
of  0.  moubata.  Persons  sleeping  under  this  tree  contracted 
relapsing  fever  from  the  bites  of  0.  moubata. 

ORNITHODOROS  SAVIGNYI 

IRANCHINI  (l927X) .  Ethiopia,  common  in  eastern  lowlands. 

GRnilALDI  (1934) •  Libya,  Eritrea,  Ethiopia,  and  Somaliaj  records. 

TENDEIRO  (1955).  Mozambique.  Unsubstantiated  review  of  previous 
reports  from  colony. 

SCHULZE  (1955).  Discussion  of  metabolic  products. 

LOVETT  (1956).  Somaliland.  See  0.  moubata  above. 

ORNITHODOROS  THOLOZANI 

WILLCOCKS  (1922).  Egypt.  Introduction  of  nymphs  into  Cairo  among 
hair  on  humps  of  camels  from  Sinai.  Specimens  seen  by  HH  in 
British  Museimi  (Natural  History). 


AMBLYaiMA  COHAERENS 

HOSTS  (page  213).  Uganda.  A  o’  specimen  from  an  elephant. 

West  Nile  Province,  seen  in  Veterinary  Sei*vice  collection, 
Entebbe . 


AMBLYCMMA  LEPIDUM 


GRDiALDI  (1934). 


Eritrea,  Ethiopia,  and  Somalia;  records. 


AI4BLYQ>IMA  MARtiOREUM  (group) 

GRIMALDI  (1934).  Somalia  and  Ethiopia;  records. 

TENDEIRO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony. 
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THELLER  (Correspondence) .  Preliminary  study  of  a  large  amoimt  of 
African  material  indicates  that  populations  in  the  Sudan  may 
be  referrable  to  A.  schlottkei  Schulze,  1932(A),  origin^ly 
described  from  two  males  without  host  data  from  Tanganyika. 


AMBLYCMMA  NTJTTALLI 

TENDEIRO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony. 

LOVmiDGE  (Correspondence).  Cf.  Pelusios  s.  sinmtus  as  a  host 
(last  paragraph,  page  235).  This  aquatic  turtle  suns  lU 
self  on  logs  and  must  be  an  exceedingly  uncommon  host  of  ticks 

AMBLYCMMA  PCMPOSUM 


AMBLYCMMA  THOLLONI 


AMBLYCMMA  RHINXEROTIS 

TENDEIRO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony. 

SCHULZE  (1955).  Discussion  of  metabolic  prodiicts  of  A.  rhino- 
cerotis. 

AMBLYCMMA  VARIEGATUM 


CaCEMALDI  (1934).  Eritrea,  Ethiopia,  and  Somalia,  records;  that 
from  Hodeida,  Yemen,  undoubtedly  from  cattle  brought  for 
slaughter  or  mislabelled  locality. 

TENDEIRO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony . 


Presence  of  Amblyomma  ticks  in  Europe  (cf.  page  266) .  Specimens 
from  southern  iSrance  are  no  less  \musual  than  ttet  01 
South  African  species,  A.  hebraeum,  from  a  cow  in  southern 
Biolgaria  (Pavlov  and  Popov  1951  This  tick  is  presiamed 
to  have  arrived  in  Elurope  as  an  immature  stage  on  a 
migrant  bird.  Such  individuals  probably  seldom  if  ever 
survive  the  vrinter  or  find  mates. 
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APONQ-24A  EXQRNATUJ-I 


APONQ-IMA  LATIfl-l 

TEM>EIRO  (1955).  Mozambique.  Review  of  previous  reports  on  both 
species  from  colony. 

BOQPHILUS  ANIRJLATUS 

SAKPAIO  &  FAIA  (1952A,B)  and  SAI-IPAIO,  DA  CRUZ,  &  FAIA  (1952,1953). 
Portugal.  Boutonneuse  fever  (R.  conorii).  The  first  two 
papers  give  laboratory  findings  and  generalized  remarks  on 
increasing  incidence  and  geographical  distribution  of  dis¬ 
ease  in  Portugal.  In  the  third,  a  strain  of  the  rickettsia 
^oophilus  ticks  is  reported;  the  authors  believe  that 
these  ticks  may  play  a  role  in  transmitting  the  organism 
to  hman  beings.  The  last  is  a  brief  statement  that  the 
rickettsia  is  transmitted  by  the  bite  of  R,  sanguineus  and 
has  been  isolated  from  Boophilus  ticks  that  had "been  in 
the  laboratory  for  two  years.  /"The  significance  of  this 
finding  would  appear  to  be  more  in  the  line  of  a  reservoir 
host  than  a  vector  -  HH_7. 

BOOPHILUS  DBCOLQRATUS 

LAHILLE  (1914).  Ai'gentina.  Two  females,  presumably  this  spe¬ 
cies,  found  on  camels  brought  to  Buenos  Aires  from  the 
Canary  Islands.  These  may  form  the  basis  of  Miming ‘s 
(1934)  record,  though  it  camot  be  determined  whether 
or  not  Miming  examined  the  material. 

GRIMALDI  (1934).  Eritrea,  collecting  locality.  Not  listed 
from  Ethiopia  or  Somalia. 

TENDEIRO  (1955) •  Mozambique.  Review  of  previous  reports  from 
colony. 

SCHULZE  (1955).  Discussion  of  metabolic  products. 
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BOOPHILUS  MICROFLUS 


HITCHCOCK  (1955) •  Australia.  Life  cycle  (cf.  page  32l).  Details 
of  cycle  on  hosts. 

TENDEIRO  (1955).  Mozambique.  As  B.  fall ax;  review  of  previous 
reports  from  colony. 


DERMACENTOR  C.  dRCUMCUTTATUS 

VAN  VAERENBERGH  (1954).  Belgian  Congo.  Record  of  specimens. 

TENDEHIRO  (1955 )•  Mozambique.  Review  of  previoxxs  reports  from 
colony.  Subspecies  here  is  cunhasilvae. 

PERI-IACENTOR  RHINOCERINUS 

OlIMAIiDI  (1934).  Somaliland.  Obbia,  collecting  locality. 

TENDEIRO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony. 

HOSTS  (nage  335);  One  male  from  cattle,  loc^ity  mstated,  in 
seen  in  collections  (Number  309)  of  Uganda  Veter, 
inary  Service,  Eiitebbe. 


HAB^IAPHYSALIS  ACICULIFER 

TEM)EIR0  (1955).  Mozambique.  Review  of  previous  reports  from 
colony. 


MOREL 


P.  (1956  correspondence).  French  West  Africa.  Occurs 
in  Senegal  across  the  east  point  of  Gambia,  on  bushbuck, 
reedbuck,  oribi,  gray  mongoose,  and  civet. 


HAEl-lAPHY SALTS  HOCDI  HOODI 

TERDETERO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony. 
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MQRH.,  P.  (1956  correspondence).  French  West  Africa.  On  Centropus 
senegalensis  at  Gorom  (50  km.  from  Dakar),  Mbour  (100"TEZ  frcm 
Dakar  on  Atlantic  coast),  and  Barmako  (French  Sudan).  On 

^i<^^caratus  at  Barmako  and  Bouake  (ivory  Coast). 
On  Ptilo spurns  afer  at  Gorom.  All  stages  of  this  tick  on 
these  birds. 


HAMAPHYSALIS  HOUYI 

MCEIEI.,  P.  (1956  correspondence).  French  West  Africa.  On  Euxerus 
erythropi^  at  Nioro,  French  Sudan  (adults  and  nymphs )7'ana^t 
Massakori,  Tchad,  about  forty  kilometers  east  of  Lake  Tchad 
(adults) . 

HAMAPHY SALTS  T.RAP.HTT  LEACHII 

TEUDEIHO  (1955) •  Mozambique.  Review  of  previous  reports  from 
colony. 

HAEMAPHY SALTS  LEACHII  I-lUHSAIdl 

TEWDEIRO  (1935).  Mozambique.  Review  of  previous  reports  from 
colony  (as  H.  leachil  indie a). 

HYALCMMA  DETRITIM  and  H.  SCUPBiSE 

OLEWEV  (I93IB) .  US21.  As  H.  ^etritiM  rubrum;  description. 

?As  H.  volgense  and  H.  uralense:  notes  (see  oaee  407). 

As  C  verae;  3escription  (see  page  407). 

MARKOV,  KURCHATOV,  &  MIRZABEKOV  (1939).  USSR.  H.  detritum, 
transmission  of  theilerosis  in  zebu  cattle.” 

MARKOV  &  BERNADSKAIA  (1939).  USSR.  H.  detritum,  abiUty  of 
males  to  transmit  theilerosis,  in  spite  of  the  slight 
amount  of  blood  they  imbibe,  to  zebu  cattle  after  having 
fed  on  infected  hosts  in  immature  stages. 

KURCHATOV  &  KAIMYKOV  (1934).  USSR.  As  H.  volgense:  distribu¬ 
tion  (see  page  407) .  “ 
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DB4ID0VA  (1942).  USSR,  Uzbekistan.  As  H.  volgense;  gives  an 
account  of  methods  of  grazing  and  quartering  cattle  in 
Uzbekistan  and  importance  of  knowing  where  ticks  seek 
shelter  around  buildings  and  famorards  due  to  their  im¬ 
portance  in  transmission  of  human  and  animal  diseases. 

A  few  engorged  females  found  in  cracks  in  walls  10  to 
15  cm.  above  ground.  See  also  H. 

BARBETTI  (1943).  Yugoslavia.  H.  scupense ,  presence  in  southern 
Croatia.  No  other  Hyalomma  species  listed. 


GALUZO  &L‘V0VA  (1945).  USSR.  H.  detritUm 

For  review  of  other  reports  on  this  tick  by  Galuzo,  see 
page  411 • 

An  ecological  stvufly  in  the  Gissarian  Valley  to  determine  the 
fate  of  engorged  females  that  drop  from  cattle  in  yario^  sit^ 
tions  and  the  effect  of  environmental  factors  on  time  of  hatching, 
this  field  stxidy  merits  careful  attention.  Although  cattle  wander 

«  Vflrifttv  of  biotopes.  H.  detritum  is  encountered  in  only 
certain  of  these.  In  the  fllld  It  TTaiftlcnlt  to  discover  lore 
than  an  occasional  engorged  female  on  the  ground,  even  when  pas¬ 
tures  are  dug  up,  manure  is  scattered,  and  grass  is  0^^ 

by  the  roots.  Earlier  stvdies,  aimed  at  determining  whether  fe¬ 
males  detach  from  the  host  during  the  day  while  cattle  are  in 
the  field  or  at  night  when  they  are  confined,  had  sho^  that  en¬ 
gorged  females  fall  to  the  ground  at  any  time  of  the  or  night. 
FeniLes  might  be  expected  to  find  suitable  niches  for  hiding, 
preoviposit ion  resting,  and  egg  laying  in  grass  roots,  rodent 
ton-rows,  reptile  haunts,  “insect  nests“,  cracks  a^  crevices  in 
the  soil,  or  under  cakes  of  cow  dung,  lumps  of  earth,  stones, 
grass  bedding,  or  the  like.  Observations  prelimnary  ^0 
present  experiment  showed  that  when  the  temperature  ^  P 
Slarly  high  (from  35°C.  to  40°C.)  and  the  sunlight  extre^ly 
strong,  females  leaving  the  host  immediately  crawl  into  ^y 
shaded  place  and,  if  possible,  burrow  the  soil  or  ^^e  ^ 

cracks  or  crevices.  Females  that  depart  their  host  in  the  eve- 
ning  crawl  slowly  over  the  soil  until  they  find  ^ 
vice.  This  they  enter  as  deeply  as  the  size  of  their  body  will 
permit.  They  may  pass  one  apparently  suitable  nic  e  or  en  er 
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and  depart  again  in  search  of  another.  Rodent  burrows,  grass  roots, 
or  spaces  under  cow  dung  or  stones  are  not  chosen  in  preference  to 
cracks  in  soil  or  under  grass  bedding.  Oviposition  commences  from 
ten  to  fourteen  days  after  leaving  the  host. 

To  observe  the  effect  of  the  environment  of  niches  in  various 
biotopes  on  oviposition  and  the  life  cycle,  engorged  females  were 
placed  in  esich  conceivable  type  of  situation  (in  test  tubes  10  cm. 
long,  2  to  3  cm.  in  diameter;  into  one  end  four  reeds  10  cm.  in 
length  were  placed  and  cheesecloth  wrapped  around  them,  the  oppo¬ 
site  end  plugged  \ri.th  cotton;  cheesecloth  end  placed  down). 

1.  Northern  slopes  of  hills,  without  roots,  i.e.  ploughed 
or  overgrazed,  no  wild  or  cultivated  vegetation;  where  untouched 
a  variety  of  vegetation  persists  (scientific  names  given).  Two 
tubes  containing  engorged  females  were  placed  in  cracks  in  soil, 
two  in  “insect  nests ,“  one  in  a  rodent  burrow,  four  under  grass 
roots,  and  two  imder  a  cake  or  cow  dung. 

2.  Southern  slopes  of  hills,  which  are  considerably  steeper 
than  northern  slopes  and  covered  by  a  thinner  layer  of  loess  but 
with  more  vegetation  near  the  summit;  little  cultivated  or  not  at 
all;  annual  grasses  with  many  xerophilic  perennials;  almost  no 
cracks  in  soil,  rodent  burrows,  or  “insect  nests".  Here  the  only 
place  in  which  a  female  may  hide  is  in  sheillow  interstices  of  an¬ 
nual  grass  roots;  three  tubes  were  placed  in  this  situation. 

The  remainder  of  the  experiment  was  undertaken  in  an  irri¬ 
gated  part  of  the  valley,  a  weakly  undulating  plain  of  river 
deposits  and  mostly  vinder  cultivation. 

3.  Mountain  steppe  (in  lower  part  of  valley);  neglected  weed 
patches  of  different  age.  The  only  hiding  places  for  ticks  are 

in  cracks  in  soil  and  mder  grass  bedding;  foiu:  tubes  placed  in 
each  of  these  situations. 

4.  Irrigated,  cviltivated  plots,  rice,  melons,  etc.;  pre¬ 
viously  used  melon  field  now  deserted  and  overgrown  by  weeds 
utilized  for  exp>eriment;  five  tubes  placed  in  cracks  of  soil, 
two  tubes  under  roots  of  grass.  Owing  to  frequent  irrigation, 
these  were  the  only  situations  in  which  ticks  could  sxirvive. 
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5.  Banks  of  irrigation  ditches j  these  are  ntunerous  and 
covered  by  grasses  and  other  plants;  three  tubes  placed  tinder 
bedding  of  dead  vegetation  among  roots. 

6.  Cattle  sleeping  places  on  north  slopes  of  hills;  lacking 
vegetation,  soil  cracks,  or  stones,  but  with  cattle  dung  mixed 
with  loess  dust;  only  place  for  females  is  povriered  mixture  of 
loess  and  cow  dting;  three  tubes  placed  here  and  one  under  an 
entire  cake  of  cow  dung. 

Results;  in  tubes  in  cracks  in  soil  in  any  situation  lar¬ 
vae  hatched  most  quickly  (37  to  50  days).  Among  grass  roots 
in  irrigated  valleys  and  meadow  steppes,  larvae  hatched  in  68 
or  69  days.  Females  in  all  other  situations  perished  without 
ovipositing. 

The  microclimate  of  these  niches  was  determined  as  follows: 


Average  24 
hourly 

Maximum 

Minimum 

Places  of  Observation 

Place  of 
Issue 

temperature 
of  air 

relative 

humidity 

temperature 

relative 

humidity 

temperature 

relative 

humidity 

Duration  of 
embryonic 
development 
in  days 

Meadow- steppe 

Cracks 

26.0 

72 

38.6 

100 

20.0 

50 

47 

Different  aged  deposits 

Herbage 

22.2 

75 

30.9 

100 

13.0 

34 

69 

Irrigated  plot  of 

Cracks 

24.6 

69 

33.7 

89 

19.0 

39 

50 

valley 

Herbage 

24.0 

64 

40.0 

95 

14.5 

32 

68 

Northern  hill  slope 

Cracks 

27.1 

44 

35.0 

75 

22.2 

33 

37 

Herbage 

25.5 

32 

35.0 

57 

19.2 

10 

eggs  perished 

Burrow 

27.6 

63 

33.9 

80 

24.1 

40 

40 

Southern  hill  slope 

Herbage 

27.2 

42 

45.3 

60 

19.0 

27 

50  perished 
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Temperature  was  ascertained  by  means  of  a  mercury  thermometer 
or,  in  deeper  niches,  by  a  Strelmikov  thermocouple.  Humidity  was 
determined  by  Buxton’s  dew  point  device.  Observations  were  made 
twice  a  month  every  two  hoiars  of  the  day  from  24  July  to  6  Sepi- 
tember . 

On  northern  hill  slopes,  air  temper atinre  in  soil  cracks 
fluctuated  from  22°C .  to  28°C .  in  one  day  but  in  a  Meriones  bur¬ 
row  on  the  same  sIom  only  from  23.5°C.  to  26.0°C.  In  the  morning , 
RH  was  maximum  (54^),  at  1300  minimum  (40^).  In  these  places, 
hatching  was  most  rapid. 

In  tubes  on  the  soil  surface  among  herbage,  on  southern  hill 
slopes,  in  which  females  died,  air  temperature  before  sunrise  was 
19.0°C.  but  at  midday  45.3°C.  RH  varied  from  at  1100  to  60^ 
at  2300. 

In  certain  soil  cracks  where  RH  fell  to  extreme  midday  lows, 
(lO  or  155^),  eggs  perished. 

Tubes  among  grass  roots  in  moxmtain  steppes  and  in  irrigated 
plots,  in  which  larvae  hatched  more  slowly  than  in  those  in  soil 
cracks,  experienced  daily  ten5)eratures  ranging  from  13.5°C.  to 
29.0°C.  in  the  former  biotope  and  from  14.5°C.  to  31.5°C.  in  the 
latter.  RH  in  the  former  varied  from  34^  to  lOC^,  in  the  latter 
from  325^  to  95^.  A  number  of  other  data  are  provided,  but  these 
are  the  high  points  and  indicate  the  overall  planning,  methods, 
and  results  of  the  experiment.  ^Translated  copies  of  the  entire 
paper  may  be  obtained  from  NAl©ll-3,  Cairo.  The  translation  con¬ 
tains  certain  irregularities  that  may  slightly  modify  some  of 
the  above  statements  but  the  general  approach  is  of  interest .7 

SCHULZE  (I95OB).  France.  As  H.  steineri  enigkianum  subsp.  nov.; 
includes  description  and  illustration  of  male  with  mis- 
formed  capitulum. 

ABRAMOV,  TSAPRUN  &  LEBEDEV  (1950) .  USSR.  H.  detritum,  importance 
as  transmitter  of  equine  piroplasmosis. 

PERVCMAISKY  (1954).  USSR-  H.  scupense ,  morphological  variation. 
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GANIEV  (1954).  USSR.  H.  detritum  and  H.  scupense ,  short  ecolog¬ 
ical  notes  from  Ural  district  middTe  stream. 

gyj^g.T.  Mology, 


GAJDUSEK  (1956).  USSR.  Uzbekistan  hemorrhagic  fever.  H. 

detritiim  feeds  on  man  and  is  considered  a  possible  vector 
•sr  virus;  organism  has  been  isolated  from  this  tick;  brie; 
review  of  host  data. 


HIALCMMA  DROICDARII 


cf .  page  440*  USSR.  H.  tiirkmeniense  is  included  under  H.  exca_ 
vatum  on  the  basis  of  lltelpy’s  (1949B)  surmise  that  Tt  may 
be  a  synonym  of  H.  eoccavatum.  Pomerantzev  (1950),  however, 
considers  H.  tur'&neniense  to  be  a  synonym  of  H.  dromedarii 
(s  H.  asiaticTimj .  ”” 

FRANCHINI  (1927X).  Libya.  Collected  at  Giarabub. 

OLEWEV  (193IB).  USSR.  As  H.  dromedarii  asiaticvim;  description. 
As  H.  pavlovskcA;  note  (c  ?ri.  excavatumj.  As  H.  kozlovi; 
description;  considered  by  Pomerantzev  (1950)  as  a  sub- 
species  of  H.  asiaticum. 

GRIMALDI  (1934).  Libya,  Somalia,  and  Yemen.  H.  dromedarii, 
collecting  localities.  *” 

PERVaiAISKY  (195QB)*  USSR.  H.  dromedarii  males  mate  with  fe¬ 
male  H.  anatolicvim  excavatum,  which  act  as  xmfertilized 
f emal'es  remaining  on  the  host  for  a  month,  taking  3_ittle 
blood,  and  depositing  only  a  few  sterile  eggs  also 

Pervomaisl<y  (1954)_7. 

PHIVCMAISKY  (1954)*  USSR.  Description  of  variation  in  morphology 
stimmarized  as  follows;  Most  males  reach  5.8  mm.  in  length,  fe¬ 
males  6.1  mm.  In  average  and  large  males  common  variables  are 
width  of  the  middle  festoon  and  size  and  number  of  subanal  shields 
(division  or  fragmentation  of  subanal  shields  is  rare  in  material 
in  the  present  collection  and  appears  to  be  a  localized  phenome¬ 
non  -  HH).  In  minute  males,  1.5  nm.  in  length,  great  changes 


-  876  - 


occur  in  the  adanal  shields,  which  are  rounded  posteriorly  and 
laterally;  the  accessories  tend  to  be  obsolete,  and  subanal 
shields  fail  to  develop  (See  Hyalonimina,  pages  520  to  5^^ )  • 

Large  females  are  typical  of  tne  species  but  small  females 
have  smooth  cervical  grooves,  narrow  tail  of  spiracular  plate, 
and  unbanded  legs. 

H.  asiaticum  asiaticun  and  H.  asiaticum  caucasicum  (both 
considered  as  synonyms  of  H.  dromedarii  by  Delpy  -  HH)  are  here 
considered  as  separate  geographical  races  with  distinct  morphot- 
logical  characteristics.  Under  experimental  conditions  they 
mate  readily  and  produce  fertile  progeny.  Male  H.  a.  asiaticum 
vary  from  2.5  nim.  to  7.0  mm.  in  length  and  from  T.2~rnm.  to  4.0  mm. 
in  width.  Their  critical  characters  are  minute  punctations  com¬ 
bined  with  large  punctations  (both  sparse);  wide  white  parma; 
strongly  concave  basis  capituli;  and  very  narrow  tail  of  spira- 
cxilar  plate.  In  every  lot  of  H.  a.  asiaticum,  one  encounters 
specimens  grading  from  this  suBspecies  to  H.  a.  caucasicum, 
males  of  which  measure  from  2.5  mm.  to  6.0” mmT  in length  and 
from  1.2  mm.  to  4.0  mm.  in  width  and  average  0.5  mm.  smaller 
than  those  of  H.  a.  asiaticum.  Scutal  punctations  of  the  two 
subspecies  are  similar,  on  small  males  of  both  only  minute 
punctations  may  be  present.  The  fusion  of  festoons  of  H.  a. 
caucasicum  is  variable;  however,  the  tail  of  the  spiracular 
plate  is  wide  and  the  tarsal  pads  are  large,  these  characters 
vary  but  little.  Females  of  H.  a.  caucasicum  differ  from  fe¬ 
males  of  K.  a.  asiaticum  not  only  by  smaller  size  but  chiefly 
by  larger” tarsal  pads  and  absence  of  rings  on  legs;  the  width 
of  the  tail  of  the  spiracular  plate  may  be  either  like  that 
of  H.  a.  asiaticum  or  wider. 

Parthenogenetic  females  of  H.  dromedarii  give  rise  to  many 
deformed  larvae,  those  that  svurvTve  are  all  females  not  outwardly 
distinguishable  from  normal  specimens.  Both  sexes  are  represented 
when  F]_  females  are  mated  with  males. 

NOTE.  Yugoslavia.  In  various  lists  of  Yugoslaviai ticks  pre¬ 
sented  by  Oswald  (see  Bibliography)  H.  dromedarii  or  syno¬ 
nyms  of  this  species  are  not  included.  The  possibility 
that  material  mentioned  in  the  following  two  papers  refer 
to  a  different  species  in  this  genus  must  be  considered. 
Specimens  have  been  requested  from  Yugoslavian  workers. 


-  877 


MIKACIC  (1952  and  1949).  Yugoslavia.  H.  dromedarii  present  in 
Adriatic  Islands  on  domestic  animals  in  spring  and  early 
sirraner  (1949).  Relation  to  piroplasmosis  (1952). 

CVdETAITOVIC  (1953).  Yugoslavia.  Tick  reservoirs  in  an  epidemic 
of  Q  fever  at  Ogulin  believed  to  be  R.  sanguineus  and  H. 
dromedarii.  Epidemic  commenced  at  height  of  spring  when 
sheep,  which  were  the  source  of  human  infection,  were  most 
heavily  infested  by  these  two  species,  along  with  fewer 
numbers  of  R.  bursa  and  H.  punctata.  Patients  had  no 
history  of  tickbite . 

HYALa-fl-lA  EKCAVATUM 

OLEHEV  (I93IB).  USSR.  As  H.  savimyi  armenorium;  Note  {syno- 
nymy  uncertain).  As  HT  anatolicum;  Notes. 

liARKOV,  KURCHATOV,  &  MIRZABEKOV  (1939).  USSR.  As  H.  sayignyi 
(may  refer  to  H.  marginatum) :  transmission  of” theilerosis 
in  zebu  cattle. 

SERDYUKOVA  (l94l).  USSR.  As  H.  anatolicum  excavatum;  spiro¬ 
chetes  of  Central  Asiatic  relapsing  fever  can  be  trans¬ 
mitted  to  guinea  pigs  bj’’  inoculation  of  emulsified  in¬ 
fected  ticks  up  to  24  hours  after  having  been  taken  from 
infected  animals.  Similar  resvilts  obtadned  with  H. 
marginatum,  D.  pictus ,  and  D.  marginatus .  See  also  H. 
marginatum,  page  ”  ” 

DH'IIDOVA  (1942).  USSR,  Uzbekistan.  As  H.  savignyi  (see  also  K. 
detritum,  page  872);  remarks  appear  to  apply  to  H.  excavatum  ~ 
rather  than  to  H.  marginatum,  but  this  is  not  certain.  All  stages 
of  ticks  found  Tn  cracks  of  buildings  from  level  of  grottnd  to 
roofs  of  sheds  where  cattle  sleep;  also  in  holes  bored  by  insects 
in  walls,  cracks  in  poles,  and  under  piles  of  corn  beside  stalls. 
Outside  these  buildings,  numerous  males  and  females  were  found 
up  to  above  the  height  of  a  man  under  the  loose  bark  of  acacia 
trees  but  none  were  observed  in  a  nearby  cracked  wooden  feeding 
trough.  In  other  localities,  some  were  collected  under  plaster 
but  numerous  unengorged  adults  of  both  sexes  sheltered  in  cracks 
in  walls  and  under  manure  as  well  as  in  pole  holes  excavated 
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by  wood  boring  boetle  larvae  and  under  ra^s  on  poles  supporting 
the  shed.  In  a  borrow  pit  in  which  cattle  slept,  ticks  were  found 
in  cracked  walls  of  the  pit,  under  turf,  etc. 

PERVQ-IAISiff  (195CB).  USSR.  As  H.  anatolicum  excavatum;  inatinf; 
with  H.  marginatum,  gjTiandro morphs .  See  H.  marginatum, 

j  also  H.  dromedarii  above,  and  Pervomalsi^  (1954). 

PSlVa-IAISKI  (1954).  USSR.  Breeding  experiments  demonstrate 
that  progeny  of  H.  a.  anatolicum  may  in  part  resemble  H. 

_a.  excavatum  and  that  progeny  of  H.  a.  excavatum  may  in 
part  resemble  H.  a.  anatolicum.  Critical  characters  of 
both  subspecies  described,  nesults  obtained  from  parthe- 
nogenetic  oviposition  are  similar  to  those  described 
above  for  H.  dromedarii  ♦ 

Mos^c  gynandro morphs  (H.  a.  anatolicum).  after  feeding  ai;id 
mating  with  males  of  the  same  species,  give  rise  to  normal 
males  and  females.  (There  follow  some  remarks  in  support 
of  genetic  theories  in  vogue  in  the  USSR  at  the  time"  this 
was  written.  Similar  remarks  occur  in  this  author’s  1950B 
paper).  Variations,  deformities,  survival  in  spite  of 
physical  damage,  etc.,  are  discussed  in  some  detail. 

CHUILAKOV  (1954).  USSR.  As  H.  anatolicum;  isolation  of  Q  fever 
(C.  burnetii)  from  specimens  in  Central  Asia. 
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Figvires  329  and  330,  <J,  dorsal  and  ventral  views. 

Figrires  331  and  332,  o,  dorsal  and  ventral  views. 

A,  o  genital  area.  3  to  D,  o  genital  area,  outline  and  profile, 
unengorged  and  unnated.  E  to  C-,  spiracular  plates  of 
(E)  "K.  sp.  no. 2,"  (F)  H.  excavatum,  and  (g)  ”H.  sp.  no.l.” 

IgALQG-lA  SPECIES  NO.  1  NEAR  EKCAVATUI-1 
Reared  Eg\‘ptian  Specimens 

PLATE  XVIIC 
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HYALCMMA  SPECIES  NO.  1  NEAR  EXCAVATUM 

(Figures  331  to  334) 

DISTRIBUTION 

This  species  occurs  in  EGYPT  and  probably  extends  eastward 
and  westward  from  here. 


HOSTS 

Adxilts  feed  on  c^els;  immature  stages  on  lizards,  Acantho- 
dactylus  and  Agama.  In  the  laboratory,  rabbits  serve  as  host 
for  all  stages  and  man  has  been  utilized  to  feed  adults . 


BIOLOGY 

This  is  a  fairly  common  tick  locally  on  Egyptian  desert 
lizards.  Life  cycle  and  other  biological  data  will  be  pre¬ 
sented  subsequently  (Hoogstraal,  ms.). 


RHiARKS 

Although  probably  already  described,  we  are  not  yet  certain 
which  name  applies  to  tMs  species.  The  male  runs  to  H.  excava- 

in  the  Delpy  (1949A)  and  in  the  present  (page  397)“keysl - 

The  female  superficially  resembles  that  of  H.  detritum  bvrt  is 
morphologically  distinct  from  all  others .  Tn  size,  both  sexes 
are  considerably  larger  than  H.  excavatum.  Adults,  reared  from 
nymphs  removed  from  Egyptian  lizards,  have  produced  uniform  Fi 
^ults,  thus  indicating  the  validity  of  this  species.  All  spec¬ 
imens  are  remarkably  similar,  a  phenomenon  seldom  seen  in  this 
genus.  However,  further  search  of  field  collections  and  addi¬ 
tional  rearing  will  probably  reveal  more  variable  individuals. 
Means  to  separate  this  species  from  ”H.  species  no.  2  near 
excavatm”  may  be  found  on  page 
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IDMTIFICATION 


Male.  The  scutum  meeisures  from  3.94  mm.  to  4.37  mm.  in  length 
and  from  1.95  mm.  to  2.90  mm.  in  vddth;  specimens  with  a  scutum 
measiaring  less  than  4.10  mm.  long  and  2.66  mm.  wide  are  uncommon. 
^The  scutvun  of  H.  excavattnn  measures  from  3.52  mm,  to  4.18  mm. 
long  and  from  2."0O  mm.  to  ^119  mm.  wide,  but  seldom  exceeds  3.75 
mm.  in  length  and  2.09  mm.  in  width^  The  appearance  is  that  of 
a  strong  hyalomma  in  comparison  with  the  typical  frail  guise  of 
H.  excavatum.  The  shiny  dark  broim  scutum  is  in  contraist  to  the 
Typically  yellowish  brown  scutum  of  H.  excavattnn.  Scutal  puncta- 
tions  are  few;  minute  but  distinct  punctations  are  widely  scattered 
over  the  entire  surface  auid  become  dense  in  the  characteristiceilly 
triangular  caudal  depression;  large  punctations  number  no  more 
than  those  on  the  specimen  illustrated  (Figure  33l)  and  may  be 
even  rarer.  Lateral  grooves  are  strictly  confined  to  the  posterior 
third  of  the  scutum  where  they  are  deep  and  distinct.  The  caudal 
depression  is  an  approximately  equilateral  triangle  (margins  curved 
in  H.  excavatum)  boxmded  by  a  ridge  that  is  not  so  elevated  as  in 

H.  excavatum;  the  apex  of  the  depression  is  level  with  the  apex 
of  the  lateral  grooves;  the  posteromedian  groove  is  poorly  deveL- 
oped  and  does  not  extend  beyond  the  depression,  the  paramedian 
grooves  are  faint,  rovuided  depressions  extending  as  faint  grooves 
to  the  middle  of  the  third  pair  of  festoons.  The  posterior  margin 
of  the  scutum  is  bluntly  rounded  while  that  of  H.  excavatinn  is 
more  narrowly  rounded.  The  adanal  shields  are  strong,  broad,  and 
quadrate  posteriorly  (Figure  332),  and  the  subanal  shields,  that 
lie  directly  posterior  of  them, are  larger  than  is  usual  in  H. 
excavatum.  The  spiracular  plate  (Figure  332G)  is  distinguished 
from  that  of  H.  excavatum  (Figure  332F)  especially  by  the  narrow¬ 
ly  tapered,  vTry  slightly  curved  tail  (the  tail  of  H.  excavatum 

is  wider  and  curves  more  abruptly  apically) .  ” 

Fem^e .  Scutal  measurements  in  most  specimens  are  approx- 
imately  2.50  mm.  in  length  and  2.38  mm.  in  width;  the  minimum  is 

I. 95  mu.  by  2.00  mm.;  the  maximum  2.71  mm.  by  2.52  mm.;  the  out¬ 
line  is  subcircular  and  the  surface  is  smooth  with  very  few, 
large,  widely  scattered  punctations,  thus  being  similar  to  that 
of  H.  detritum  (the  typical  outline  in  H.  detritum  tapers  more 
abruptly  from  the  level  of  the  eyes  and” is  narrower  posteriorly) . 
The  genital  apron  (Figure  334A.  to  D)  is  similar  to  that  of  H. 
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truncatim  and  might  easily  be  confused  with  it  (cf.  Figure  189A 
to  D  and  page  503);  its  deeply  depressed  profile  and  vride  outline 
is  in  strong  contrast  to  the  gradual  slope  and  narrower  outline 
in  H.  detritum  and  to  the  strongly  convex  profile  and  subcircular 
or  ^re  narrowly  triangular  outline  in  H.  excavatum. 
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Figures  333  and  334,  <5*,  dorsal  and  ventral  views. 

Figures  335  and  336,  5,  dorsal  and  ventral  views. 

A,  5,  genital  area.  B  to  D,  5,  genital  area  outline  and  profile. 
B,  imengorged.  C,  partly  engorged.  D,  fully  engorged. 

HYALCMtA  SPECIES  NO.  2  NEAR  EXCAVATUM 
Reared  Egyptian  Specimens 

PLATE  XVIIIC 
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HYALCMMA  SPECIES  NO.  2  NEAR  EXCAVATUM 


(Figures  335  to  338) 


DISTRIBUTION 

EGYPT,  including  Sinai,  and  LIBYA  (H.H.  collection).  PALES¬ 
TINE  (various  lots  in  EMNH  identified  as  "H.  excavatvan  large  race”, 
HH  det.).  MORXCO  (Lot  08^2-3-10-13  in  EMNH,  HH  det.j.  CANARY 
ISLANDS  (Nuttall  lot  3226  in  a^NH,  HH  det.).  YMEN  (HH,  ms.). 


HOSTS 

Knovm  hosts  of  adults  are  camels  and  cattle.  In  Egypt,  im- 
matxare  stages  (reared  to  adults)  have  been  taken  from  spiny  mice, 
Acomys  russatus,  at  5000  feet  altitxide  in  Sinai;  lesser  gerbils, 
6.  g.  gerbillus,  near  Cairo;  and  fat  sandrats,  Psammonys  o. 
obesus,  in  saline  desert  areas  on  the  Mediterranean  littoral 
and  beside  the  Nile  Delta. 


BIOLOGY 

Biological  and  life  history  data  id.ll  be  presented  separately 
(HH,  ms.).  It  is  notable  that  in  Egypt  we  find  this  species  only 
in  certain  desert  situations  from  sea  level  to  5000  feet  elevation 
but  never  in  cultivated  areas. 


RH4ARKS 

”Species  number  2"  is  a  large  race  or  species  closely  related 
to  H.  excavatum  but  differing  from  it  in  color  and  size.  The  size 
is  even  greater  than  that  of  “species  number  1”  but  the  color  is 
similar . 

Recently  Mr.  Glen  M.  Kohls  of  the  Rocky  Mountain  Laboratory 
kindly  sent  us  the  Schulze  collection  of  “H.  anatolicuin**  for 
study.  The  bulk  of  this  material  conforms  exactly  to  “Hyalomma 
species  no.  2  near  excavatum”.  Although  a  siirprising  mixture  of 
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other  species,  H.  marginattim,  H.  rufipes,  H-  detritum,  H.  excavatTxm, 
and  ticks  of  other  genera  are  included  in  the  same  vials,  the  pre_ 
sent  species  may  be  considered  as  “H.  anatolicum  (sensu  Schulze)**. 

It  is,  however,  far  from  certain  that  this  is  the  same  species 
that  contemporary  Soviet  workers  are  labelling  H.  anatolicum. 
Feldraan-Muhsam  (1954)  states  that  the  type  specimen  ot  ^ato- 
licTun  “seems  to  be  lost".  The  true  identity  of  this  nsSe,  thereL. 
fore,  should  be  difficult  to  establish.  She  also  considers  H. 
anatolicum  specimens  in  the  Schulze  collection  as  “within  the 
range  of  variation  of  H.  excavatujrf* ,  a  conclusion  not  corroborated 
by  present  rearing  stiiSiesT  Kratz  (1940)  also  indicated  that  the 
type  specimen  of  H.  anatolicum  was  lost,  and  suggested  that  his 
mentor,  Schulze,  "applied  ihis  name  because  of  the  frequency  of 
this  species  in  collections  from  Anatolia.  It  is  obvious  that 
the  complicated  problem  of  identity  and  of  species  and  subspecies 
related  to  the  present  form  will  require  a  considerable  amount  of 
study  before  valid  and  firm  conclusions  can  be  drawn.  Typical 
specimens  of  “H.  anatolicm  (sensu  Schulze)**  in  the  Schulze  col¬ 
lection  are  from  Macedonia,  Anatolia,  ^Ijyros  and  Thassos  Islands 
(Greece),  Egypt,  and  Rio  de  Oro.  A  male  from  Kabete,  Kenya,  is 
also  included;  this  range  is  difficult  to  explain,  except  on  the 
basis  of  accidental  introdxiction,  and  bears  further  investigation. 
Hosts  of  typical  specimens  are  cattle,  horses,  camels,  sheep,  and 
an  antelope  (Rio  de  Oro). 

The  presence  of  this  species  in  the  nortnwestern  area  of 
Africa  appears  well  established  b>'  reason  of  representatives  from 
Morocco  and  Canary  Islands  in  British  Museum  (Natural  History) 
collections,  from  Rio  de  Oro  in  the  Schulze  collection  (Rocky 
Mountain  Laboratory),  and  from  Libya  in  the  HH  collection. 

IDENTIFIDATION 

Male.  The  scutum  measures  from  4.28  mm.  to  5.12  ram.  in 
length  and  from  2.66  mm.  to  3.52  mm.  in  width,  thus  being  con¬ 
siderably  larger  than  H.  excavatum  (for  measurements,  see  page 
451) .  It  is  colored  as  in  '^species  nvtraber  1"  and  slightly  more 
punctate  than  either  of  the  other  two  species;  the  caudal  de¬ 
pression  is  more  rugose  and  more  densely  furnished  with  mixed, 
contiguous  punctations  than  in  H.  excavatum  but  its  characteris¬ 
tic  outline  is  the  same  in  both"” species  and  pronounced  elevated 
ridges  border  it.  Lateral  grooves  are  like  those  of  H.  excavatum, 
but  may  appear  to  be  continued  slightly  more  anteriorly  due  to 
the  presence  of  several  large  punctations  in  line  with  them.  The 
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spiracular  plate  is  very  slightly  larger  than  that  of  H.  excavatttm 
but  otherwise  similar  to  it. 

Female.  The  scutum  measures  from  2.09  mm.  to  2.6l  ram.  in 
length  and  from  2.04  mm.  to  2.42  mm.  in  width,  thereby  exceeding 
the  size  of  that  of  the  largest  specimen  of  H.  excavatiim.  Spec¬ 
imens  of  the  present  species  measuring  less  Than  2.23  mm.  by 
2.14  mm.  are  rarej  2.33  mm.  by  2.23  mm.  is  a  common  ratio.  The 
genital  apron  is  like  that  of  H.  excavatum  but  the  scutum  is 
colored  as  in  "species  niimber  T"  and  is  slightly  more  punctate 
than  that  of  the  other  two  species. 

HIALCMMA  MARGINATUM 

OLENEV  (1931B).  USSR.  As  H.  marginatum,  H.  marginatum  olenevi, 

and  H.  marginatum  subsp.:  descriptions  and  notes. 

KURCHATOV  &  KAIMIKOV  (1934) •  USSR.  As  H.  marginattmi  balcanicm; 

distribution  records  from  1932. 

KURCHATOV  (1935) •  USSR.  H.  margin at\m,  collecting  records. 

KURCHATOV  (1939B).  USSR,  Crimea.  H.  marginatum.  Details  of 
life  cycle,  seasonal  incidence,  andThost  preferences  conform  to 
those  of  other  authors  and  of  this  author  in  other  papers.  Addi¬ 
tional  interesting  facts  are  also  provided.  In  laboratory  rear¬ 
ing,  the  length  of  the  life  cycle  is  in  direct  proportion  to 
tenperature  range  (7°C.  to  37^.)  but  the  length  of  life  (?  of 
unfed  ticks  -  ?  stage)  is  in  inverse  proportion  to  teugseratture. 
Ten5)eratures  of  from  7°C.  to  10*^.  and  42°C.  are  unfavorable; 
the  range  from  22*^ .  to  27°C .  is  most  favorable  with  relative 
humidity  from  75  to  lOC^.  Engorged  nyngjhs  tolerate  any  relative 
humidity  from  zero  to  100^  and  ten^terature  from  7°C .  to  42°C . ; 
in  this  respect  they  exceed  other  stages.  Larvae  and  nymphs  are 
most  active  in  Crimean  foothills  during  the  summer- auttamn  period 
in  the  morning  and  evening  (24°C .  to  30°C . ,  RH  50^  to  1%) .  In 
temperatures  over  30°C . ,  most  ticks  hide  in  shady  places  and  some 
burrow  into  the  soil.  At  night  tenqjeratures  below  21®C.  or  22°C. 
and  also  with  high  relative  humidity  and  strong  winds  almost  no 
tick  activity  is  noticed.  The  northern  limits  where  this  tick 
is  common  is  from  46°C.  to  49°C.  northern  latitude  (annual  iso¬ 
therm  9^.).  Cattle  are  rarely  infested  in  summer  in  open  semi- 
deserts  and  deserts.  Most  heavily  infested  areas  are  lowlands 
and  foothills  of  steppes,  forested  steppes,  and  low  mountain 
forest  zones.  High  mDtintain  belts  are  rarely  infested.  The 
fact  that  immature  stages  attack  migrating  birds  may  account 
for  finding  this  tick  rarely  in  northern  latitudes. 
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MARKOV,  ABUSALBIOV,  &  DZASOKHOV  (1939).  USSR.  As  H.  marginatum; 
epizootic  piroplasmosis  of  swine;  transmission'’not  achieved. 

KURCHATOV  (1940G).  USSR.  H.  marginatum;  an  extensive  review  of 
biological  and  ecological  information;  not  yet  translated. 

SERDYUKOVA  (l94l).  USSR.  As  H.  m^ginatum.  See  H.  excavatum 
page  878.  Also;  Transov'^ial  transmission  oT  spirochetes 
does  not  occur,  whether  when  attempted  by  injection  of 
emulsified  eggs  or  when  Fi  larvae  or  nyn^hs  from  infected 
females  are  allowed  to  feed  on  guineapigs. 

DEl-IIDOV,  STARUKHIN,  &  DMITRIEV  (1944).  USSR.  H.  marrinatum 

infests  stabled  horses  in  North  Caucasus  during  the  winter 
and  may  infect  them  with  Kuttallia  equi  at  that  time. 

ABRAMOV  (1949).  USSR.  H.  m^ginatum  in  relation  to  equine 
piroplasmosis  (P.  c'aballi) . 

ABRAl'IOV,  TSAPRUN,  &  LEBEDEV  (1950).  USSR.  Importance  of  H. 
marginatum  as  transmitter  of  equine  piroplasmosis.  ”* 

PERVQ'IAISKY  (1950B).  USSR.  As  H.  plujabevim;  females  mated 
with  males  of  H.  anatolicxim  excavatum  feed  normally,  become 
enlarged,  and  lay  normal  quantity  of  eggs,  which  are  in¬ 
fertile.  When  male  H.  plumbeum  fertilize  female  H. 
anatolicum  excavatvuii^  from  20^  to  100^  of  the  eggs  are 
fertile;  the  majority  of  Fi  females  have  maternal  traits, 
the  majority  of  the  Fi  males  have  combined  maternal  and 
paternal  traits.  When  “extremely  normal"  F}_  males  and 
females  were  mated,  the  progeny  consisted  of  6l  gynandro- 
morphs  in  a  batch  of  435  individuals  ^see  also  R.  sanguL. 
neus,  page  910,  and  PervomaisI<y  (1954)  ._7  *” 

PERVCMAISKI  (1954).  USSR.  As  H.  p.  plumbeiun;  males  vary  fix)m 
3.2  ram.  to  6.3  mm.  in  len^h  and  from  1.8  mm.  to  3.6  mm. 
in  width.  Three  types  of  scutal  punctations  are  observed 
on  individual  specimens,  (l)  most  common,  numerous,  even¬ 
ly  distributed  minute  among  large,  (2)  common,  numerous 
minute,  (3)  on  small  males,  minute  and  large  mixed.  The 
middle  festoon  is  narrow,  the  tail  of  the  spiracvilar  plate 
is  wide,  and  the  inner  margin  of  the  ad  anal  shield  is 
slightly  extended.  The  female  size  is  quite  variable 
and  scutal  punctation  varies  as  among  males,  but  diagnos¬ 
tic  characters  are  "relatively  constant." 
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A,  $, 


genital  area.  B  to  D,  o,  genital  apron,  outline  and 
profile.  B  and  C,  unengorged.  D,  engorged. 


HYALCT-MA.  SCIIULZBI 
Eastern  Desert,  Egypt 
See  pages  524  to  526 


PLATE  XIXC 
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SURBOVA  (1955)-  Bxilgaria.  As  H.  pltunbeum;  distribution, 
biology,  ecology,  epidemiology.  (Not  translated). 

SEEIDYUKOVA  (1955).  USSR.  As  H.  plumbeum;  larva  illustrated 
and  compared  with  those  oT  other  genera. 

TARASEIVICH  (1955).  USSR.  As  _H.  plumbeum;  vector  of  Q 
fever  (R.  burnetii) . 

HYALQg^iA  RUFIFES 

DAUBNEY  (1944).  Kenya.  Morphology  and  biology  tinder  study. 

HYALan^A  TRUNCATUM 


WALKER,  J.  B.  (Correspondence).  Kenya.  Life  cycle.  At  Muguga, 
when  all  stages  were  fed  on  the  ears  of  rabbit,  the  life  cycle 
was  the  two  host  type.  Miss  Walker  believes  that  the  type  of 
host  to  which  the  larva  attaches  influences  the  number  of  hosts 
involved  in  the  life  cycle.  The  following  data  were  obtained 
when  nonfeeding  stages  were  maintained  at  25°C.  to  27°C. 


PERICO 

DAYS 

Preoviposit ion 

5 

Oviposit ion  to  hatching 

28 

Larvae  feed  and  molt;  nynqjhs 

feed  on  same  animal 

15  to  23 

Nymphal  prenolting  period 

17 

Adult  prefeeding  period  7  to  17  or  more 

Disease  relations;  Eticperimentally,  East  Coast  fever  (Theileria 
parva)  develops  and  is  transmitted  by  H.  truncatum  (experiments 
by  Dr.  S.  F.  Barnett  and  Mr.  K.  P.  Bailey^.  Inasmuch  as  im¬ 
mature  stages  do  not  normally  feed  on  bovines,  transmission 
in  nature  is  rare. 
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341 


Fi  glares 


339  and  340,  &, 
Figure  341, 


dorsal  and  ventral  views 
5,  dorsal  view 


IXODES  ALLUAUDI 
(A^ter  Theiler  1941) 


PLATE  C 
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IXODES  ALLUAUDI  Neumann,  1913. 


(Figiires  339  to  341) 
THE  SHREW  RUSSET  TICK 


L  N  2  o’  EQUATORIA  PROVINCE  RECORD 

1  Kipia  Crocidura  sp.  Jan  (MNH) 

This  nymph  was  taken  at  8000  feet  elevation  in  the  Imatong 
Mountaiins  from  the  tail  of  an  unidentified  Crocidxira  shrew.  It 
is  specimen  number  1950.3-20-42  in  British  >iuseum  (.Natural  History) 
collections  and  has  recently  been  identified  by  Arthur  (1956  cor¬ 
respondence)  . 


DISTRIBUTION 

Ixodes  alluaudi  is  known  only  from  the  Imatong  Mountains  of 
the  Sudan,  highland  forests  and  alpine  meadows  of  Tanganyika, 

Kenya,  and  several  localities  in  Basutoland  and  the  Union  of  South 
Africa.  Intervening  populations  undoubtedly  have  been  overlooked. 

EAST  AFRICA;  SUDAN  (Not  previously  recorded.  Arthur,  ms.). 
TANGAI'IYIKA  (Neumann  1913).  KENYA  (Arthur,  ms.). 

SOUTHERN  AFRICA;  UNION  OF  SOUTH  AFRICA  (Theiler  1941.  Arthur, 
ms . ) .  SASIWoLANI!)  (Arthur ,  ms . ) . 


HOSTS 

The  species  of  the  Svidan  host  is  not  known.  Crocidura  shrews 
recorded  from  the  Imatong  Mountains  during  the  present  study  are 
C.  hildegardeae  phaios  and  C.  ny ansae  toritensis  (common),  both 
of  which  are  describeci  as  new  subspecies  (.Setzer  1956).  The  host 
of  Neumann's  material  was  not  stated. 
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From  Theiler’s  (l94l)  study  of  South  African  data  it  appears 
that  the  red  shrew,  C.  flavescens,  may  be  the  true  host  and  infes¬ 
tation  of  other  rodents  and  insectivores  is  incidental.  These 
hosts  are  the  vlei  or  groove- toothed  rat,  Otomys  irroratxjs  subsp.j 
the  four-sbriped  grass  mouse,  Rhabdomys  pumilio  subsp. ;  Brant*s 
gerbil.  Tat era  brantsi  maecalinus;  Lobengula*s  gerbil,  T.  loben- 
gulae  subsp.j  and  the  Eastern  Province  golden-mole,  Amblysomus 
hottentottis  subsp.  Thirteen  collections  were  made  from  red  shrews 
and  twelve  from  other  hosts.  Collections  from  red  shrews  also 
contained  the  most  specimens.  Arthur  (ms.)  records  the  same 
hosts  and  adds  Cryptomus  capensis. 


BIOLOGY 


"Probably  a  three  host  tick;  adults,  nymphs,  and  larvae 
invariably  have  been  collected  separately  except  for  two  records 
from  Brant *s  gerbil  when  adults  and  nymphs  were  taken  together" 
(Theiler  1941). 


Ecology 

The  fact  that  the  few  specimens  known  from  the  Sudan  and 
Tanganyika  were  taken  in  highland  forests  or  alpine  zones  is 
of  some  interest.  In  southern  Africa  this  altitudinal  distri¬ 
bution  is  not  so  restricted. 

The  red  shrew  frequents  runways  made  by  rodents  in  long 
grass  beside  streams  and  rivers.  In  drier  areas,  this  tick 
is  taken  in  the  smaller  and  shorter  runways  of  other  rodents 
associated  with  bunches  of  grass  at  the  base  of  thorn  bushes 
and  other  shrubs.  Red  shrews  also  inhabit  the  underground 
nesting  bxirrows  abandoned  by  rodents  (Theiler  1941). 


REMARKS 

Theiler  (l94l)  has  made  an  extensive  study  of  the  morpho¬ 
logical  features  of  this  species  to  show  its  exceptionally  prim¬ 
itive  characters.  This  report  should  be  studied  by  anyone  in¬ 
terested  in  tick  morphology  or  phylogeny. 
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IDENTIFICATION 


The  following  notes  are  a  brief  abstract  of  Theiler*s  (l94l) 
descriptions,  which  also  inclxide  those  of  the  larva  and  nymph, 
Arthur  (ms.)  also  redescribes  this  species;  his  manuscript  is  not 
available  at  the  time  this  is  written  but  he  has  (correspondence) 
confirmed  the  accuracy  of  Theiler*s  description  and  of  this  suia- 
mary . 


Male.  This  is  a  small  light  brown  tick  with  slender  legs. 

The  scutum,  approximately  twice  as  long  as  wide  and  sharply 
pointed  at  both  ends,  bears  fine,  evenly  distributed  punctations 
posteriorly  and  coarser  punctations  anterolaterally .  Cervical 
grooves  are  vaguely  indicated.  The  short,  converging  palpi, 
which  overlap  the  short,  blunt  hypostome,  are  borne  on  a  lateral 
projection  of  the  basis  capituli.  The  ventral  plates  and  coxae 
are  most  distinctive  (Figure  340) . 

Female.  Palpi  are  narrow  and  elongate  but  also  borne 
lateral  projection  from  the  basis  capituli.  The  scutm  is  widest 
just  posterior  of  midlength  and  abruptly  converging  posteriorly; 
its  faintly  reticulate  sxirface  bears  a  few  medivira  size  punctations 
and  scattered  hairs;  cervical  grooves  are  absent;  lateral  grooves 
are  fine.  Ventrally,  genital  grooves  are  long,  straight,  diver¬ 
gent;  anal  grooves  are  truncate  anterior  of  the  anus,  thence  long 
and  subparallel  tending  to  converge  distally. 
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IXODES  RASUS 


ARTHUR  (1956  correspondence).  Preliminary  sttdy  of  a  large  amount 
of  material  referrable  to  this  name  reveals  that  five  species  with 
closed  circular  or  pointed  anal  grooves  are  involved.  Incidental¬ 
ly,  Neumann's  type  material,  from  hyrax  has  pointed  anal  grooves 
Rio  Muni  specimens  especially  are  easily  distinguishable  from  all 
others.  Neumann's  mterial  from  Togo  (Berlin  Museum),  now  at 
Toulouse,  is  I.  oldi,  although  Neumann  had  identified  it  as  I. 
ra^.  What  Nuttall  considered  as  I.  rasus  is  a  new  species”’ 
that  IS  now  being  described.  Schulze's  descriptions  of  the  I 
ra^  group  are  very  vague  and  it  is  difficult  to  associate  lis 
so-c^led  subspecies  with  available  material.  I.  rasus  and  re- 
are  no  more  variable  than  other  Ixod^Tspecies  and 
are  easily  separated  once  adeqxxate  criteria  have  been  established. 


,  exact  status  of  the  pair  of  specimens  illustrated 

terein  (Fig^es  222  to  225)  and  of  the  single  male  from  the  Sudan 
ipage  550;  has  not  yet  been  determined. 


IXODES  SCHILLINGS! 

TENDEIRO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony. 
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Figures  342  to  346,  c?}  347  to  351,  $;  352  to  358,  nymph. 
Figures  342,  347,  and  352,  legs  I  to  IV. 

Figto-es  343,  344,  348,  349,  353,  and  354,  palpi,  dorsal 
and  ventral  views. 

Figures  345,  350,  and  355,  hypostome,  ventral  view. 
Figiures  346,  351,  and  356,  spiracular  plates. 

Figures  357  and  358,  nymph,  dorsal  and  ventral  views. 

KARGAROFUS  ^IDI  SP.  NOV. 

Sudan  i^aratypes 

PLATE  Cl 
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Figures  359  and  360,  o',  dorsal  and  ventral  views 
Figures  361  and  362,  5,  dorsal  and  ventral  views 

KiARGAROPUS  TOITHH-II 
South  African  Specimens 
from  Dr.  G.  Theiler 

PLATE  CII 
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Tigures  363  to  367,  o’.  Figure  363,  tarsi  I  to 
Figures  364-  to  365,  palpi,  dorsal  and  ventral  views. 
Figure  366,  hypostome,  ventral  view. 

Figure  367,  spiracxilar  plate. 

Figures  368  to  372,  o.  Figure  368,  tarsi  I  to  IV. 
Figures  368  and  370,  palpi,  dors^  and  ventral  views. 
Figure  371,  hypostome,  ventral  view. 

Figure  372,  spiracvilar  plate. 

MARGAROPUS  WINTHEMI 

South  African  Specimens  from  Dr.  G.  Theiler 
PLATE  GUI 
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MARGAROPUS  WIMTffiMI  Karsch,  1879(b). 
(Figures  359  to  372) 

THE  WINTER  HORSE  TICK  or 
THE  SOUTH  APRICAN  BEADI-LEGGED  TICK 


NOTE;  This  non-Sudanese  species  is  treated  herein  in  order 
to  provide  comparative  data  for  M.  reidi  sp.  nov.  and  because  it 
IS  necessary  to  modify  our  concepts  of  the  genus  Margaropus. 

Do5tr(l9lS)^  reviewed  In  det^l  since 


DISTRIBUTION 

II.-  localized  areas  of  the 

Union  of  ^uth  Africa  and  Basutoland.  This  species  has  been  iru 
roduced  into  Southern  Rhodesia  and  Madagascar  but  populations 
do  not  appe^  to  have  become  established.  Frequent  literature 
references  to  this  as  a  South  American  tick  are  incorrect. 

/"SOUTH^N  ^_^A:  UNION  OF  SOUTH  AFRICA;  Specimen  stated 
to  have  original  from  "Valparaiso",  Winthem  legit;  no  further 
data;  assumed  (HH)  to  be  South  Africa:  Kar sch~Xl879B )  Type 

sp^imen^ex^ed  and  stated„to  be  misformed  M.  micropius; 
Neumann  (1901);  refuted  by  Donitz  (1907B).  WltHSuOfees 

As  Rhipicephalus  species  B;  Lomsbury 
U905).  As  M.  lounsburyiy  fleumW  nqOTR.iQn^  As  Rhipi- 
cephalus  phthirioides  sp.  nov.;  Cooper  and  Robinson  (BD77. 

^ ■  ^^907B ,  191QB ) .  As  M.  lounsbun-i: 

Howard  tI90o77  As  M.  vrinthemi:  Bedford  fl^20TT^5?7rT5^  iq'^op 

(192?0,glSi"®S’ 

Toit  (1942B,1947A) .  Theiler  and  Salisbury  (1956)  BASUTOLAND* 

Howard  (1908^  B^ord  (1920,1926,1927,19323)! 

Salisbury  (1956)_.7 

/“SOOTHERIJ  RHODESIA;  Introduced  from  South  Africa  but  not 
known  to  be  established  in  Southern  Rhodesia;  Jack  (1921,1928, 
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1937,1942).  MADAGASCAR:  Introduced  but  not  knovm  to  be  established. 
Hoogstraal  (1953E)j7 


HOSTS 

All  authors  who  mention  hosts  and  Theiler  (correspondence) 
state  that  horses  are  most  conunonly  attacked  and,  to  a  lesser  ex¬ 
tent,  cattle  and  sheep.  Wild  hosts  have  not  been  reported. 


BIOLOGY 


This  tick  has  not  been  reared  in  the  laboratory  but  Lounsbxi^ 
and  Howard  have  observed  that  it  is  a  single  host  tick  that  required 
from  186  to  201  days  “ftom  adults  to  hatching  of  larvae"  at  Cap^ 
town.  This  winter  tick  probably  undergoes  only  a  single  generation 

annually . 


Veld  horses  become  very  badly  covered  during  winter  but  few 
of  these  ticks  are  seen  in  summer  (Howard  1908).  Eighty  percent 
of  available  records  for  M.  winthemi  are  for  winter  montte.  May 
to  August .  This  species  ‘3oes  not  occur  in  warm  or  in  i“oist  areas 
but  is  found,  frequently  at  high  altitudes,  in  many  loc^^ies 
having  more  than  ninety  days  of  frost  and  less  than  thirty  inches 
of  annual  rainfall  (Theiler  and  Salisbury  195o). 


REMARKS 

M.  winthemi  and  M.  reidi  sp.  nov.  are  the  only  species 
cTibeZ  in  this  genus."  TTieToccur  in  widely  separated,  restricted 
areas  of  Africa,  within  the  EJthiopian  Faunal  Region,  ^ 
considerably  in  ecological  requirements.  It  is  of  interest  that 
M.  winthemi  has  been  collected  only  from  horses  and  other  domestic 
animaTi^nd  M.  reidi  sp.  nov.  only  from  giraffes. 
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Long  known  as  the  Argentine  horse  tick  because  the  aoxirce  of 
the  original  specimen  was  stated  to  be  Valparaiso,  this  tick  has 
never  been  reported  iVom  South  America.  Why  Valparaiso  has  been 
referred  to  ^gentina  and  not  to  Chile  is  uncertain.  As  early 
as  1907,  Donitz  questioned  the  South  American  origin  of  this 
species,  remarjp  that  were  overlooked  by  most  subsequent  writers. 
According  to  Donitz  (I9IOB),  Winthem  was  a  Hamburg  dealer  (pre¬ 
sumably  in  zoological  specimens  _  HH). 


1926A^1927r^^  discovered  in  M.  winthemi  by  Cowdry  (1925C, 


Schulze  (1938A)  mentioned  this  species  in  his  study  of  adult 
development  within  nymphs  and  in  his  1943B  study.  Jakob  (1924) 
included  M.  winthe^  in  his  study  of  tick  genera  as  have  an 
authors  wto  have  discussed  this  subject.  Because  of  its  re¬ 
markable  appearance,  this  species  has  been  widely  illustrated 
and  discussed,  usually  largely  incorrectly. 


^rr.u  .1^®  reference  to  this  tick  in  South  Al'rican  literature 

^Theiler,  correspondence)  is  that  of  Orpen  (1904);  "It  is  com. 
monly  believed  here  that  there  are  no  ticks  in  the  Barkly  East 
district,  or  only  such  as  are  brought  in  by  transport  cattle 
dwing  the  Summer  and  that  ticks  will  not  survive  the  severity 
of  our  winter  hosts.  I  may  state  that  last  Winter  I  found  many 
ticks  upon  our  veld  fed  horses  and  that  this  winter  they  are 
worse,  in  a  troop  of  about  seventy  mares  and  foals,  many  animals 
are  fairly  covered  with  ticks.  We  have  had  severe  frosts  since 
the  beginning  of  April  and  the  moxmtains  are  white  with  snow 
This  would  lead  one  to  conclude  that  given  the  protection  and 
the  warmth  of  an  animal *s  body  these  ticks  will  live  through  any 
New  England  (Barkly  East  district)  winter.  (It  is  noticeable 
that  the  variety  found  on  our  horses  remain  upon  them  when  molt¬ 
ing)". 


The  original  description  of  the  genus,  translated  from  Ger¬ 
man,  is  as  follows;  Margaropus  gen.  nov.  Body  slender,  longer 
than  wide,  sides  slightly  sinuously  rounded,  the  posterior  mar¬ 
gin  on  each  side  bearing  three  small,  pointed  hairtufts.  The 
secoM  ^d  third  pairs  of  legs  are  normal  (the  first  pair  is 
lacking),  the  fourth  has  very  large,  flat,  sharply  separated, 
almost  circular  segments.  Type  species;  M.  winthemi  sp.  nov. 
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The  coiint  of  three  pairs  of  pointed  hair  tiifts  noted  by  Karsch 
for  M.  winthemi  was  probably  due  to  the  dry,  greasy,  rubbed  condi¬ 
tion  of  the  specimen.  Fresh  specimens  bear  six  pairs  of  posterior 
hair  tufts;  these  are  not  pointed. 

Subsequently,  the  generi  ••  •  ■  •  -  •  ’ 


by  most  writers  has  included 


are  joi  led  anteriorly,  a  fact  true  for  M.  winthemi,  though  dif_ 
ficvilt  to  discern  in  many  specimens,  buE  not  tme  for  M.  reidi 
sp.  nov. 

The  genus  may  be  redefined  as  follows:  Males  with  expanded 
leg  segments  that  are  more  or  less  deeply  separated  from  each 
other  (partially  noncontiguous);  adanal  shields  arising  at  level 
of  coxa  rv  and  extending  posterior  of  anus;  tarsi  elongate,  nar¬ 
row,  tapering,  with  a  large,  apical,  hooklike  projection;  palpi 
intermediate  between  those  of  Boophil'us  and  Rhipicephalus ,  not 
ridged  as  in  former  genus;  integument  with  conspicuous  hairs 
posteriorly;  with  eyes  (may  be  indistinct  in  M.  winthemi);  tin- 
ornamented.  Females  with  leg  segments  not  greatly  widened  but 
other  leg  characters  similar  to  those  of  male.  Palpi  inter¬ 
mediate  between  those  of  Rhipicephalus  and  Boophilus.  Eyes 
distinct . 


DISEASE  RELATIONS 


Although  circumstantially  associated  with  babesiosis,  Babesia 
bigemina,  no  actual  relation  of  this  tick  to  any  pathogenic  or- 
ganism  has  been  demonstrated. 


IDENTIFICATION 


MALE:  Length  overall  up  to  3.7  mm.,  width  2.5  mm.;  color 
reddish  brovm;  outline  oval  \d.th  integument  bulging  beyond  scu¬ 
tum  laterally  and  posteriorly;  with  caudal  protrusion  when  en¬ 
gorged  . 

C  apitulum:  Basis  capituli  approximately  twice  as  wide  as 
long,  lateral  margins  curved,  basal  margin  concave;  bearing  a 


_  902  - 


horizontal  row  of  eighteen  to  twenty  hairs  at  level  of  midlength- 
ventrally  with  straight  posterior  and  lateral  margins,  the  latter 
converging  basally.  Palpi;  Overall  length  and  width  of  each 
palpus  api^oximately  equal  dorsally;  segment  I  just  barely  visible 
dorsally ,  lonpr  ventrally;  segment  2  quadrate  with  a  slight  an¬ 
gular  projection  at  the  inner  basal  juncture,  length  one- third 
greater  than  that  of  segment  3;  segment  3  compressed,  semL. 
circular,  T^th  broadly  pointed  outline  distally;  ventrally  seg¬ 
ment  3  with  a  broadly  triangular  retrograde  spur.  Hypostome 
twice long  as  wide,  apex  rounded  with  a  slight  m^iH  notch 
^d  with  distinct  corona;  dentition  4/4,  with  five  or  six  den- 

ticles  in  inner  files  increasing  to  nine  or  ten  denticles  in 
outer  files. 

Scutum;  Outline  slightly  convex  laterally,  more  acutely 
converging  anteriorly,  bluntly  rounded  posteriorly;  two-thirds 
as  wide  as  long.  Posteromedian  groove  shallow,  narrow,  elongate- 
^^edian  grooves  similar  but  shorter;  cervical  grooves  confer-’ 
pnt  anteriorly,  thence  divergent  for  three-fourths'of  "their 
length,  extending  one- third  of  scutal  length.  Hairs  on  scutum 
pale,  shorter  than  lateral  hairs;  numbering  abo^ITTEJelve  in  each 
scapular  area  aM  about  twenty  anteriorly  between  the  cervical 
grooves;  a  row  in  place  of  the  outline  of  the  female  scutum- 
others  scattered  in  irregular  lines  on  posterior  half  of  scutum- 
a  few  rows  of  longer  hairs  on  integument  beside  scutum,  those  ' 
^sterior  of  the  spiracular  plates  forming  six  pairs  of  longer 
hair  tufts  each  clump  of  which  consists  of  five  to  ten  hairs 
^  extremely  indistinct;  small,  flat,  situated  on  lateral  mar¬ 
gin  at  the  level  of  coxa  II. 

Sp^ac^ar  plate  subcircular,  with  two  rows  of  large  goblets 
encircling  the  aperture.  Genital  aperture  situated  at  level  of 
anterior  half  of  coxae  II;  outline  broadly  roxmded  anteriorly, 
gradually  converging  laterally,  bluntly  angled  posteriorly. 

Genital  _^ooves  mildly  undulating  from  aperture  to  anus,  thence 
widely  divergent  to  spiracular  plates,  ^anal  shield  with 
brolly  to  narrowly  rounded  anterior  margin,  situated  between 
genital  grooves  from  level  of  posterior  half  of  coxae  IV  to 
anus,  projecting  beside  anus  as  two  tapering,  narrowly  pointed, 
robust  spurs  (ad anal  shields);  accessory  shields  absent.  Hairs 
on  integument  between  genital  grooves  and  coxae  arranged  irTtb-ee 
irregular  rows  extending  from  level  of  coxa  I  to  spiracular  plate; 


-  903  - 


about  five  Irregular  rows  within  genital  grooves;  two  irregiilar 
rows  of  widely  spaced  hairs  between  level  of  anxis  and  posterior 
marcin.  Ventral  hook  situated  medially  at  posterior 
caudal  protrusion  of  engorged  specimens,  articulated  to  body 
basally,  free  from  base  to  apex;  twice  as  long  as  wide;  anterior 
margin  straight;  lateral  margins  parallel,  posterior  margin 
bluntly  rounded. 

Legs;  Coxae  equidistant  from  each  other,  almost  conti^us; 
outlill^f  e’SEF^ith  rounded  junctures,  I  K  subtriangular, 

II  and  III  subquadrate;  IV  with  a  slight,  indistinct  blunt  sp^ 
posteriorly  near  the  outer  margin;  I  with  a  similar  spur  and  a 
Sightly  raised  ridge  at  the  apical  juncture;  c^a  I  without  a 
pointed^dorsal  projection  visible  from  above.  segraenU  of 

Ses  I  and  II  subequal,  those  of  III  slightly  larger,  those  of 

iv  enormously  uidened;  segs^nts  partially  !JT“onrtrL 

a  "beaded”  appearance  especially  on  legs  ^  Saiiv  ” 

tion  between  first  and  second  segment  of  each  leg  es^ci^y 
narrow  several  conspicuous  irregular  rows  of  long  pale  hairs 
on  dorsal  surface  of  each  segment,  forming  tufts  at  apex  of  seg¬ 
ments  on  III  and  IV;  an  apical  row  of  ha^s 
ments  a  few  lateral  and  ventral  hairs  also  present.  Tarsi 
SSlike.Vith  a  narrowly  pointed  apex  and  small  subapTcaTspw 
ventrallyi  claws  articulated  dorsally  and  subapically,  strongly 
recurved  around  pads . 

FIKALE:  Notably  differing  from  male  in  that 
of  legs,  while  robust,  are  not  greatly  ^ ^ 

ventr^  hook  and  conspicuous  lateral  hairs  and  hair  tufts. 

Other  characters  recall  those  of  the  male. 

Length  of  engorged  specimens  reaching  6.6  ram.;  width  3-9 
mm.j  color,  when  unengorged,  yellowish. 

nnrii+.iiliim!  Basis  capitiili  three  times  as  wide  as 
laterS^^^  s-KSHTfes,  posterior 

concave-  po?ose  areas  large,  ovate,  situated  directly  ^sterior 
of  esch’ palpus,  ventral  outline  siml^  to  ^^t  of  ge  but 
tj5+h  lateral  margins  more  acutely  angled,  rai^  siigii  y  & 

reflar^rtuan 

Tstg^eSTuSh  r?e“  slS  ridge  in  place  of  the  retrograde 
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spur  of  the  male.  Hypostome  larger  than  that  of  male  and  with 
seven  or  eight  denticles  in  inner  files  and  ten  or  eleven  denticles 
in  outer  files;  otherwise  similar  to  that  of  male. 


Scutum;  Length, width  ratio  approximately  equal,  lateral 
margns  gradually  tapering  from  scapulae  to  eyes  and  from  eyes 
to  blmtly  rounded  posterior  margin.  ^  oval,  slightly  arched, 
more  distinct  ^  larger  than  in  male,  situated  on  lateral  margin 
at  wi(^st  ^int  of  scutum.  Cervical  grooves  curved  around  eyes 
aM  exte^ing  to  posterolateral  margin  distally;  delineating  a 

teoad  ^dian,  slightly  shagreened  field  bearing  widely  scattered, 
snort  nairs.  ^ 


Sgiraci^ar  plate  subcircular,  vith  three  rows  of  large  gobu 
lets  encircling  the  aperture.  Genital  apertxare  shield  shaped,  in 
position  as  in  male.  Genital  grooves  similar  to  those  of 
male  to  level  of  anus,  where  they  c^tinue  as  slightly  convex 
grooves  extending  almost  to  the  posterior  margin  of  the  body. 

similar  to  those  of  male  except  that  these  lines 
ertend  al^st  to  posterior  margin  of  body;  hairs  laterally  only 
slightly  longer  and  denser  than  ventrally. 


l£gs  robust  but  not  markedly  modified.  Coxae  similar  to 


to  those  of  males. 


NY14PH  and  LARVA:  Undescribed. 
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RHIPICEPHALUS  APPEHDICULATUS 


DAUBNEY  (1942).  Kenya.  Infection  with  T.  parva;  brief  mention  of 
research  published  elsewhere. 

DAUBNEY  (1944).  Kenya.  Transmission  of  T.  £ar^  by  R. 

like  that  in  R.  appendiculatus  under  experimental  conditions. 
Transmission  of  N^robi  sheep  disease. 

TENDEIRO  (1955) •  Mozambique.  Review  of  previous  reports  from 
colony. 

THEILER  (1956  correspondence).  Additional  host  records  in  Onder- 
stepoort  collection.  Number  of  collections  indicated  ^ 
parSithesis.  These  data  add  significantly  to  our  knowledge 
of  hosts,  especially  of  immature  stages,  of  the  brown  ear- 
tick.  Recall  that  immature  stages  are  also  very  common  on 
domestic  animals  but  that  these  records  are  not  listed  in 
the  present  study. 


Adult  Hosts 

Antelopes:  Impala  from  Zululand  (2),  and  froi^  Mozambique 
(3).  b^kerbok  (3)  and  duiker  (l)  from  Zululand.  Spring^k 
(1)  from  South  Africa.  Reedbuck  (3),  bushbuck  (2),  ^aterb^k 
(1),  and  nyala  (l);  all/rom  Zul\iland;  also  waterbuck  (1)  from 
Uganda.  K\idu  from  Zuluf^d  (2),  Northern  Rhodesia  (2),  Mozam- 
bique  (l) ,  and  Ngamiland  (2). 

Buffalo ;  From  Zvduland  (2)  and  Uganda  (l). 

Carnivores;  Lion  from  Transvaal  (3)  and  Northern  Rhodesia 
(1).  "TeopSrOrom  Transvaal  (2),  Mozambique  (l).  Northern 
Rhodesia  (l),  and  Kenya  (l).  Cheetah  from  Southwest  Mr ic a  (l). 
Striped  hyena  from  Southern  Rhodesia  (l)  and  Tanganyika  (l) . 


pj_gs;  Warthog  from  Zululand  (3)  sn<3.  Uganda  (l)« 
from  ‘CToiand  (l)  and  Ngamiland  (2) . 


Bushpig 


Hares  and  rats; 
South  Africa  (iT^ 


Rattus  rattus  from  Uganda  (l).  Hare  from 
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Nymphal  Hosts 


^telopes;  Reedbuck  from  Zvaiiland  (l).  Red  duiker  from  Zvlvu 
land  UJ.  Blue  dmker  from  South  Africa  (l).  Duiker  from  Zululand 
(2;  and  South  Africa  (3).  Waterbuck  from  Ztiluland  (l)  and  South 
Africa  (2).  Impala  from  Zululand  (l)  and  South  Africa  (l).  Harte- 
beest  from  Northern  Rhodesia  (l).  Lechwe  (l)  and  greater  kudu  (l) 
from  Northern  Rhodesia. 

Zebra;  From  Northern  Rhodesia  (l). 

C^ivores;  Big-eared  fox  from  Kenya  (l).  Jackal  from  Trans¬ 
vaal  u;  and  Northern  Rhodesia  (l).  Genet  from  Zululand  (l). 

Banded  mongoose  from  Uganda  (l).  Gray  mongoose  from  Uganda  (l). 
Uganda  wildcat  from  Uganda  (l). 

Primates ;  Chacma  baboon  from  Transvaal  (4)  and  guenon  monkey 
from  Zululand  (l)  and  South  Africa  (l). 

Pigs:  Warthog  from  Z\ilTaland  (2) .  Bxxshpig  from  Transvaal 
(l).  Giant  forest  pig  from  Belgian  Congo  (l). 

Hares;  Lepus  spp.  exceptionally  heavily  infested  in  Eastern 
Province,  South  Africa.  Pronolagus  ruddi  from  South  Africa  (l). 

African  porcupine;  From  Transvaal  (2). 

rats;  Tryronomys  swinderianus  variegatus  from  Nyasaland 
(l)  and  Southern  Khodesia  (l). 

Bush  squirrels;  Paraxerus  from  Southwest  Africa  (2)  and 
Southern  Rhc^esia  ^2). 

Rodents;  Mastom^^s  coucha  from  Ziiluland  (l).  Rhabdoim/-s 
pumilio  from  South  Africa  (4j. 

Elephant  shrews;  From  Tanganyika  (l)  and  Petrodromus  from 
Tanganyika  U).  - 

Hedgehogs;  From  Transvaal  (l). 
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Larval  Hosts 


AntelopGs:  Bushbuck  (3)  blue  duiker  (l)  from  South  Africa. 

Primates;  Chacma  baboon  from  Transvaal  (4).  Galago  from  Zulxi. 
land  (.1  j . 

Carnivores;  Banded  mongoose  from  Uganda  (l) ,  Znluland  (l), 
and  South  M'rica  (l).  Genet  from  Zululand  (l). 

Rodents;  Tatera  gerbil  from  Southern  Rhodesia^ (l) .  Groove- 
toothed  rat  (Otom^'S  irroratus)  from  South  Africa  (l).  Mouse 
(Leggada  minutoides )  from  South  Africa  (2). 

Elephant  shrews;  ElephantTiLus  n^oirus  from  Southern  Rhodesia 

(1). 


Hares;  Lepus  spp.  exceptionally  heavily  infested  in  Eastern 
Province,  South  Africa. 

RHIPICEPHALU3  CQ-IPOSITUS 

TEINDEIRO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony. 

RHIPICEPHALUS  CUSPIDATUS 

cailliALDI  (1934).  Ethiopia.  Said  to  be  present  at  Eil  Nogal. 
This  is  considered  a  questionable  identificationj  see 
page  631. 

THEILER  (ms.).  Description  of  both  sexes;  review  of  data. 

Belgian  Congo  material  from  Ozeguru  (Nizi)  seen  in  addi¬ 
tion  to  localities  mentioned  on  page  631. 

RHIPICEPHALUS  DISTINCTUS 

TENDEIRO  (1955).  Mozambique.  Review  of  previous  report  from 
colony. 
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RHIPICEPHALUS  E.  EVERTSI 


GRIMALDI  (1934).  Yemen  (Hodeida,  erroneous  locality  or  based  on 
cattle  brought  for  slaughter).  Eritrea,  collecting  locali¬ 
ties.  Not  listed  from  Ethiopia  and  Somalia. 

TENDEIRO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony . 

RHIPICEPHALUS  LONGUS 
RHIPICEPHALUS  mOhLENSI 

TENDEIRO  (1955).  Mozambique.  Review  of  previous  reports  con¬ 
cerning  both  species  from  colony. 

RHIPICHPHALUS  PRAVUS 

DAUBNEY  (1944)*  Kenya.  As  R.  neavi ;  see  R.  appendicvilatus , 
page  9O6.  Not  able  to  Transmit  Nairobi  sheep  disease  ex- 
perimentally,  possibly  owing  to  unsatisfactory  feeding  of 
ticks.  Morphology  and  biology  of  tick  under  study. 

RHIPICEPHALUS  SANGUINEUS  SANGUINEUS 

WILLCOCKS  (1922).  Egypt.  Presence  noted. 

ERANCHINI  (19274).  Libya.  Collected  at  Giarabub. 

GRIMALDI  (1934).  Yemen,  Libya,  Eritrea,  Ethiopia,.  Somalia; 
collecting  localities. 

TARTAGLIA  (1939) •  Yugoslavia.  Case  of  boutonneuse  fever  cir¬ 
cumstantially  associated  with  R.  s.  sanguineus  because  of 
presence  of  this  tick  on  dog  in  home  of  patient. 

MARKOV,  ABUSALE'IOV ,  &  DZASOKHOV  (1939).  USSR.  Epizootic  piro- 
plasmosis  of  swine;  transmission  not  achieved  (similar 
results  with  H.  marginatum  and  R.  rossicus). 
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KURCHATOV  &  POPOVA  (1939).  USSR.  Ecolocy.  Also  noted  that 
hatching  larvae  quickly  disperse,  loss  of  ability  (of 
which  stage  not  stated)  to  feed  after  lengthy  starvation, 
preference  for  dogs  rather  than  cattle  (in  comparison  with 
R.  bursa)  or  mice  or  rabbits  (in  comparison  with  R.  rossicus 
and  R.  turanicus) . 

DAUBNEf  (1944) .  Kenya.  Stresses  need  for  stiidy  of  rickettsiae 
in  this  species  of  tick. 

PERVa-iAISKY  (1950B).  USSR.  Male  R.  sanguineus  can  fertilize^ 

female  R .  bursa,  which  lay  a  Targe  number  of  mostly  fertile 
eggs  afterwards.  Mating  between  male  R.  bursa  and  female 
R.  sanguineus  does  not  result  in  fertile  eggs.  The  progeny 
of  male  sanguineus  -  female  bursa  tmion  were  only  females 
identical  to  R.  bursa.  These  hytrid  females,  when  fertilized 
by  male  R.  sanguineus,  gave  rise  to  27  gynandromorphs  ^d 
323  fpmalf^s  ^so  Pervomaisky  1954).  This  paper  also 

reports  Kyalomma  gynandromorphs. 

CVJETAHOVIC  et  al  (1953).  Yugoslavia.  An  exceptionally  inter¬ 
esting  ‘sT'uTy  of  ticks  including  R.  _s.  s  anguine  us  as  reser¬ 
voirs  in  an  epidemic  of  Q  fever.  See  H .  dromedar ii ,  page 
878. 

PERVaiAISKY  (1954).  USSR.  Study  of  variation  in  size  and 

morphological  characters;  some  reared  material  resembles 
R.  turanicus  while  a  proportion  of  the  progeny  of  R. 
turanicus  resemble  R.  sangxiineus.  These  two  species 
mate  readily  and  produce  fertile  offspring. 

TBIDEIRO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony. 

SCHULZE  (1955).  Discussion  of  metabolic  products. 

RHIPICEPHALUS  SBIFSONI 

TEI'TOEIRO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony. 
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RHIPICSPHALUS  SD-^US  SIl-IUS 


DAUBNEY  (1944) •  Kenya.  Morphology  and  biology  under  study. 

TENDKmO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony. 

PAGE  733.  Distribution  in  the  Sudan.  Kenisa,  on  the  border  of 
Bahr  El  Ghazal  and  Upper  Nile  Province,  is  a  part  of  the 
latter  Province. 

RHIPICSPHALUS  SIMUS  SEHEGALENSIS 

TENDEIRO  (1955).  Mozambique.  Review  of  previous  reports  from 
colony. 

PAGE  755.  Distribution  in  the  Svidan.  Kenisa,  on  the  border  of 
Bahr  El  Ghazal  and  Upper  Nile  Province,  is  a  part  of  the 
latter  Province. 

RHIPICEPHALU3  SUPERTRITUS 
RHIPICEPHALU3  TRICUSPIS 

TEI®EIR0  (1955).  Mozambique.  Review  of  previous  reports  of 
both  species  from  colony. 
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